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Consult **Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control 


This is a publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the States, usually 
the Agricultural Experiment Stations. In some surveys, other Federal and local 
agencies also contribute. The Soil Conservation Service has leadership for the 
Federal part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1967-76. Soil 
names and descriptions were approved in 1977. Unless otherwise indicated, 
statements in the publication refer to conditions in the survey area in 1976. This 
survey was made cooperatively by the Soil Conservation Service and the 
Kansas Agricultural Experiment Station. It is part of the technical assistance fur- 
nished to the Lyon County Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover: Grain sorghum on Kenoma silt loam. The crop was planted 
on the contour and parallel with terraces that empty water што the 
grassed waterway. 
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Foreword 


The Soil Survey of Lyon County, Kansas, contains much information useful 
in any land-planning program. Of prime importance are the predictions of soil 
behavior for selected land uses. Also highlighted are limitations or hazards to 
land uses that are inherent in the soil, improvements needed to overcome 
these limitations,.and the impact that selected land uses will have on the envi- 
ronment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper perform- 
ance. Conservationists, teachers, students, and specialists in recreation, wildlife 
management, waste disposal, and pollution control can use the soil survey to 
help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or under- 
ground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 
ductive use of soil, water, and other resources. 


ағара” 


Robert K. Griffin 
State Conservationist 
Soil Conservation Service 
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State Agricultural Experiment Station in Manhattan 


Location of Lyon County in Kansas. 


Soil Survey of Lyon County, Kansas 


By James T. Neill, Soil Conservatian Service 


with the assistance of 
Elbert L. Bell, soil scientist 
Soil Conservation Service 


Lyon County is in east-central Kansas. The county has 
a total area of 852 square miles, or 545,280 acres. The 
population was 34,279 in 1977. In that year Emporia, the 
county seat, had a population of 24,905. 

The western three-fourths of Lyon County is in the 
Bluestem Hills Resource Area. The rest is in the Chero- 
kee Prairies Resource Area. The Bluestem Hills, com- 
monly called the Flint Hills, have deeply entrenched 
drainageways. The soils are generally deep or moderate- 
ly deep, are nearly level to moderately steep, and have a 
silty or clayey subsoil. In the Cherokee Hills the soils are 
generally deep, are nearly level to moderately sloping, 
and have a silty or clayey subsoil. Elevation ranges from 
1,060 to 1,530 feet above sea level. 

Most of Lyon County is drained by four permanent 
flowing streams, the Cottonwood, Neosho, Marais des 
Cygnes, and Verdigris Rivers. These streams flow in a 
southeasterly direction. 

Lyon County has a continental climate. Summers are 
hot, and winters are cold. Mean annual temperature is 
45 to 65 degrees F. Annual precipitation ranges from 25 
to 45 inches. 

The main enterprises in the county are farming and 
ranching. Grain sorghum, wheat, soybeans, and corn are 
the main crops. Industry, especially cattle feedlots and 
meat packing plants, provides many jobs in the county. 

Mineral resources of Lyon County are oil, crushed 
limestone, shale, sand, and chert gravel. 


Climate 


By L. Dean Bark, climatologist, Kansas Agricultural Experiment Sta- 
tion, Manhattan, Kansas. 


The climate of Lyon County is the continental type 
expected in the interior of a large land mass in the 
middle tatitudes. It is characterized by large daily and 
annual variations in temperature. Winters are cold be- 
cause of frequent outbreaks of air from the Polar region. 
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Winter conditions prevail from December to February. 
The warm temperatures of summer last for about 6 
months. They provide a long growing season for crops. 
The transitional seasons of spring and fall are short. 

Lyon County is in the path of a fairly dependable 
current of moisture-laden air from the Gulf of Mexico. 
Precipitation is heaviest late in spring and early in 
summer. A good part of it falls during late evening or 
nighttime thunderstorms. The amount of precipitation is 
generally adequate, but the distribution is frequently 
poor. Dry periods of several weeks duration are not 
uncommon during the growing season. Excessive pre- 
cipitation often delays planting and harvest. 

Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at Emporia for the 
period 1951 to 1970. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

in winter the average temperature is 32 degrees F, 
and the average daily minimum temperature is 21 de- 
grees. The lowest temperature on record, which oc- 
curred at Emporia on February 13, 1905, is -23 degrees. 
In summer the average temperature is 77 degrees, and 
the average daily maximum temperature is 88 degrees. 
The highest recorded temperature, which occurred on July 
15, 1934, is 116 degrees. 

Of the total annual precipitation, 25.30 inches, or 73 
percent, usually falls in April through September, which 
includes the growing season for most crops. In 2 years 
out of 10, the rainfall in April through September is less 
than 16.05 inches. The heaviest 1-day rainfall during the 
period of record was 6.11 inches at Emporia on June 4, 
1965. 

Average seasonal snowfall is 15.0 inches. The great- 
est snow depth at any one time during the period of 
record was 14 inches. On the average, 20 days have at 
least 1 inch of snow on the ground, but the number of 
such days varies greatly from year to year. 


The percentage of possible sunshine is 75 in summer 
and 55 in winter. The prevailing wind is from the south. 
Average windspeed is highest, 13 miles per hour, in 
March and April. 

Tornadoes and severe thunderstorms occur occasion- 
ally. These storms are usually local in extent and of 
short duration so that the risk of damage is small. Hail 
occurs during the warmer part of the year but is infre- 
quent and of local nature. Crop damage by hail is less in 
this part of the state than in western Kansas. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many Soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, roads, 
and other details that help in drawing boundaries accu- 
rately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown оп а soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections ‘‘General soil map for broad 
land use planning” and “Soil maps for detailed plan- 
ning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet local needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bied from other sources, such as test results, records, 
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field experience, and information available from state 
and local specialists. For example, data on crop yields 
under defined practices are assembied from farm rec- 
ords and from field or plot experiments on the same 
kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is 
readily available to different groups of users, among 
them farmers, managers of rangeland and woodland, 
engineers, planners, developers and builders, home- 
buyers, and those seeking recreation. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows, in color, five associations that have a distinct 
pattern of soils and of relief and drainage. Each associ- 
ation is a unique natural landscape. Typically, an associ- 
ation consists of one or more major soils and some 
minor soils. It is named for the major soils. The soils 
making up an association can occur in other associ- 
ations but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 


1. Chase-Osage association 


Deep, nearly level, moderately well drained and poorly 
drained soils that have a dominantly silty clay subsoil: on 
flood plains and low terraces 


This association is on terraces and flood plains along 
rivers and larger creeks in the county. Meandering 
stream channels and oxbow lakes are common features. 
Poorly drained areas are adjacent to the uplands. 

This association makes up about 11 percent of the 
county. It is about 37 percent Chase soils, 32 percent 
Osage soils, and 31 percent soils of minor extent (fig. 1). 
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The deep, moderately well drained Chase soils formed 
in clayey alluvium on occasionally flooded low terraces. 
Typically the surface layer is dark gray silty clay loam 
about 17 inches thick. The subsoil is about 29 inches 
thick. The upper part is very dark gray, firm silty clay 
loam, and the lower part is dark gray, very firm silty clay. 
The underlying material to a depth of about 60 inches is 
gray silty clay loam. In some years a seasonal perched 
water table is within the subsoil. 

The deep, poorly drained Osage soils formed in clayey 
alluvium on frequently flooded flood plains. Typically the 
surface layer is dark gray silty clay about 13 inches thick. 
The extremely firm silty clay subsoil extends to a depth 
of about 60 inches. The upper part is dark gray, and the 
lower part is gray. In most years a seasonal perched 
water table is within the surface layer. 

The minor soils of this association are the frequently 
flooded, moderately well drained Ivan soils on flood 
plains and the rarely flooded, well drained Reading soils 
on stream terraces. 

Most areas of this association are cultivated. A few 
are range and woodland. The soils are suited to corn, 
grain sorghum, small grain, and soybeans and to grasses 
and legumes for hay and pasture. Fertility is medium to 
high. Flooding and wetness limit the choice of crops on 
some soils. The main concerns of management are im- 
proving surface drainage and maintaining the organic 
matter content and tilth of the soils. 

This association has good potential for cultivated 
crops, range, and openland wildlife habitat. It has poor 
potential for building site development and sanitary facili- 
ties. 


2. Clime-Sogn association 


Moderately deep and shallow, moderately sloping to 
moderately steep, moderately well drained and some- 
what excessively drained soils that have a silty clay sub- 
soil or lack a subsoil; on uplands 


This association is on ridgetops and side slopes that 
are dissected by drainageways. Limestone outcrops form 
rocky ledges near the ridgetops. 

This association makes up about 9 percent of the 
county. lt is about 55 percent Clime soils, 20 percent 
Sogn soils, and 25 percent soils of minor extent (fig. 2). 

The moderately deep, moderately well drained Clime 
soils formed in material weathered from calcareous shale 
on side slopes and ridgetops. Typically the surface layer 
is dark grayish brown silty clay about 8 inches thick. The 
subsoil is grayish brown, very firm silty clay about 11 
inches thick.. The underlying material is light olive gray 
silty clay and contains shale fragments. Bedrock is at a 
depth of about 34 inches. 

The shallow, somewhat excessively drained Sogn soils 
formed in material weathered from limestone. They are 
on ridgetops. Typically the surface layer is dark gray silty 


clay loam about 9 inches thick. The surface layer is 
underlain by bedrock. 

The minor- soils of this association are the well drained 
Labette soils on ridgetops, the moderately well drained 
Martin soils and somewhat poorly drained Zaar soils on 
foot slopes, and the moderately well drained Ivan soils 
on flood plains that are frequently flooded. 

Most of this association is range. Cultivated areas are 
on the broader ridgetops and along the larger streams. 
The main concerns of management are proper stocking, 
conserving moisture, and maintaining the range in good 
condition. Ponds are the main source of water. for live- 
stock. 

This association has fair potential for range and range- 
land wildlife habitat. It has poor potential for cultivated 
crops, building site development, and sanitary facilities. 


3. Kenoma-Martin-Elmont association 


Deep, gently sloping and moderately sloping, moderately 
well drained and well drained soils that have a silty clay 
or silty clay loam subsoil; on uplands 


This association is on ridgetops and side slopes that 
are dissected by intermittent drainageways. 

This association makes up about 54 percent of the 
county. It is about 30 percent Kenoma soils, 15 percent 
Martin soils, 10 percent Elmont soils, and 45 percent 
soils of minor extent. 

The deep, moderately well drained Kenoma soils 
formed in material weathered from old clayey alluvium on 
ridgetops and side slopes. Typically the surface layer is 
grayish brown silt loam or silty clay loam about 6 to 10 
inches thick. The subsoil is very firm silty clay about 48 
inches thick. The upper part is grayish brown, and the 
lower part is brown, dark grayish brown, and yellowish 
brown with mottles. The underlying material to a depth of 
about 60 inches is yellowish brown silty clay. 

The deep, moderately well drained Martin soils formed 
in material weathered from shale on foot slopes. Typical- 
ly the surface layer is dark gray silty clay loam or silty 
clay about 5 to 12 inches thick. The subsoil extends to a 
depth of about 60 inches. The upper part is dark gray, 
firm silty clay; the middie part is very dark grayish brown 
and grayish brown, very firm silty clay; and the lower part 
is light olive brown, mottled, extremely firm silty clay. 

The deep, well drained Elmont soils formed in material 
weathered from shale on foot slopes. Typically the sur- 
face layer is dark grayish brown silt loam or silty clay 
loam about 6 to 12 inches thick. The subsoil is about 36 
inches thick. The upper part is brown, friable silty clay 
loam. The middle part is brown, mottled, firm silty clay 
loam. The lower part is yellowish brown, mottled, very 
firm silty clay loam. Bedrock is at a depth of about 48 
inches. 

The minor soils of this association are the moderately 
deep, well drained Bates soils on side slopes; the mod- 


erately deep, moderately well drained Elime soils on side 
slopes; the moderately deep, moderately well drained 
Eram soils on side slopes; the deep, moderately well 
drained Ivan soils along upland drainageways that fre- 
quently flood; and the moderately deep, well drained 
Labette soils on ridgetops. 

About two-thirds of this association is cultivated. The 
rest is mostly range. Grain sorghum, wheat, soybeans, 
and grass and legumes for hay and pasture are the main 
crops. Water erosion is a hazard on the gently sloping 
and moderately sloping areas. Controlling erosion and 
maintaining soil tilth and fertility are the main concerns of 
management. 

This association has good potential for cultivated 
crops, range, and openland wildlife habitat. It has poor 
potential for building site development and sanitary facili- 
ties. 


4. Kenoma-Ladysmith association 


Deep, nearly level and gently sloping, moderately well 
drained soils that have a silty clay subsoil; on uplands 


This association is on broad ridgetops and gently slop- 
ing side slopes. 

This association makes up about 16 percent of the 
county. It is about 50 percent Kenoma soils, 25 percent 
‘Ladysmith soils, and 25 percent soils of minor extent. 

The deep, moderately well drained Kenoma soils 
formed in material weathered from old clayey alluvium on 
side slopes. Typically the surface layer is grayish brown 
silt loam or silty clay loam about 10 inches thick. The 
subsoil is very firm silty clay about 48 inches thick. The 
upper part is grayish brown, and the lower part is brown, 
dark grayish brown, and yellowish brown with mottles. 
The underlying material to a depth of about 60 inches is 
yellowish brown silty clay. 

The deep, moderately well drained Ladysmith soils 
formed in material weathered from old alluvium or eolian 
sediments on broad ridgetops. Typically the surface layer 
15 dark gray silty clay loam about 8 inches thick. The 
subsoil is about 29 inches thick. The upper part is dark 
gray, very firm silty clay, and the lower part is dark 
grayish brown, mottled, very firm silty clay. The underly- 
ing material to a depth of about 60 inches is light brown- 
ish gray and light gray silty clay loam. 

The minor soils of this association are the deep, well 
drained Elmont soils on foot slopes; the moderately 
deep, moderately well drained Eram soils on side slopes; 
and the moderately deep, well drained Labette soils on 
side slopes. 

About two-thirds of this association is cultivated. The 
rest is mostly range. Grain sorghum, wheat, soybeans, 
and grasses and legumes for hay and pasture are the 
main crops. Water erosion is a hazard on gently sloping 
areas. Controlling erosion and maintaining soil tilth and 
fertility are the main concerns of management. 
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This association has good potential for cultivated 
crops, range, and openland wildlife habitat. It has poor 
potential for building site development and sanitary facili- 
ties. 


5. Tully-Florence association 


Deep, gently sloping and strongly sloping, well drained 
soils that have a dominanily silty clay or cherty clay 
subsoil; on uplands 


This association is on narrow ridgetops and side 
slopes dissected by narrow intermittent drainageways. 

This’ association makes up about 10 percent of the 
county. It is about 20 percent Tully soils, 15 percent 
Florence: soils, and 65 percent soils of minor extent. 

The deep, well drained Tully soils formed in material 
weathered. from limestone and interbedded shale on foot 
slopes. Typically the surface layer is dark grayish brown 
silty clay loam about 10 inches thick. The subsoil ex- 
tends to a depth of 60 inches. The upper part is dark 
grayish brown, firm silty clay loam; the middle part is 
dark grayish brown and grayish brown, firm and very firm 
silty clay; апа the lower part is brown, firm silty clay. 

The deep, well drained Florence soils formed in mate- 
rial weathered from cherty limestone on side slopes. 
Typically the surface layer is dark grayish brown cherty 
silt loam about 13 inches thick. The subsoil is about 33 
inches thick. The upper part is dark brown, very firm 
cherty silty clay loam, and the lower part is reddish 
brown, extremely firm cherty clay: Bedrock is at a depth 
of about 46 inches. 

The minor soils of this association are the moderately 
deep, moderately well drained Clime soils on side 
slopes; the deep, moderately well drained Ivan soils 
along upland drainageways that frequently flood; the 
deep, moderately well drained Kenoma soils on ridge- 
tops; the moderately deep, well drained Labette soils on 
ridgetops; and the shallow, somewhat excessively 
drained Sogn soils on side slopes. 

Most of this association is range. The main concerns 
of management are proper stocking, conserving mois- 
ture, and maintaining the range in good cóndition. Ponds 
are the main source of water for livestock. 

This association has good potential for range and fair 
potential for rangeland wildlife habitat. It has poor poten- 
tial for cultivated crops, building site development, and 
sanitary facilties. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
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veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
‘each map unit, or soil, is given in the séction “Use and 
‘management of the soils.” 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil and 
-a brief description of the soil profile. In each description, 
the ‘principal hazards and limitations are ‘indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the: unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils that have. a similar profile make ир a soi! series. 
Except for allowable differences in texture of the surface 
layer or of the. underlying substratum, all the soils of a 
series have major horizons that are similar in composi- 
tion, thickness, and arrangement in the profile. A soil 
series commonly is named. for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. The Reading series, for ex- 
ample, was named for the town of Reading in Lyon 
County. | 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a 507 
phase commonly indicates a feature that affects use or 
management. For example, Kenoma silty clay loam, 3:10 
6 percent slopes, eroded, is one of several phases within 
‘the Kenoma series. 

‘Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat simi- 
lar in all areas. Clime-Sogn complex, 5 to: 20 percent 
slopes is an example. 

An undifferentiated group is made up of two or more 
` soils that could be mapped individually but are mapped 
as one unit because there is little value in separating 
them. The pattern and proportion of the soils are not 
uniform. An area shown on the map has at least one of 
the dominant (named) soils or may have all of them. 
Eram and Bates soils, 6 to 15 percent slopes, is an 
undifferentiated group in this survey area. 

Most map units include. small, scattered areas of soils 
other than those that appear in. the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soil or soils and 
thus could significantly affect use and management of 


the map unit. These soils are described in the descrip- 
tion: of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a.special symbol on the soil map. 

The acreage and proportionate extent of each map 
unit are given in table 4, and additional information on 
properties, limitations, capabilities, and potentials for 
many soil uses is given for each kind of soil in other 
tables in this. survey. (See “Summary of tables.") Many 
of the terms used in describing soils are defined in the 
Glossary. 


Ba—Bates loam, 3 to 6 percent slopes. This moder- 
ately sloping, well drained soil is on side slopes. Individu- 
al areas are irregular in shape and range from 5 to 40 
acres. 

Typically the surface layer is dark grayish brown loam 
about 9 inches thick. The subsoil is about 25 inches 
thick. The upper part is brown, friable loam. The lower 
part is dark brown and yellowish brown, firm clay loam. 
Bedrock is at a depth of about 34 inches. In some 
places the surface layer is clay loam or fine sandy loam. 

Included with this soil in mapping are small areas of 
Elmont and Vinland soils. The deep Elmont soils are on 
foot slopes. The shallow Vinland soils are on upper side 
slopes. Included soils make up 10 to 15 percent of the 
unit. 

Permeability is moderate, and available water capacity 
is low. Surface runoff is medium. The organic matter 
content is moderate, and natural fertility is medium. The 
surface layer is friable and is easily tilled. The root zone 
is restricted by bedrock at about 34 inches. 

About one-third the acreage is cultivated. The rest is 
mostly range. The potential is good for range and for 
openland, rangeland, and woodland wildlife habitat. It is 
fair for cultivated crops and for windbreak and environ- 
mental plantings. It is fair to poor for building site devel- 
opment and sanitary facilities. 

This soil is moderately well suited to grain sorghum 
and wheat and to grasses and legumes for hay and 
pasture. Erosion is a hazard in cultivated areas. Minimum 
tillage, grassed waterways, terraces, and contour farming 
reduce soil loss and conserve moisture. Returning crop 
residue to the soil helps in maintaining the organic 
matter content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

This soil is suitable for dwellings without basements. 
Depth to rock is a severe limitation for septic tank ab- 
sorption fields. Depth to rock, the slope, and seepage 


are moderate limitations for sewage lagoons. Sealing the 
lagoon reduces seepage. Onsite investigation is needed 
to locate deep soils in less sloping areas that are more 
suitable for sewage lagoons. Low strength is a moderate 
limitation for local roads and streets. Strengthening or 
replacing the base material reduces this limitation. 

The capability subclass is Пе. 


Bb—Bates loam, 3 to 6 percent slopes, eroded. 
This moderately sloping, well drained soil is on side 
slopes. Individual areas are irregular in shape and range 
from 5 to 40 acres. 

Erosion has removed most of the orginal surface layer. 
The present surface layer is dark grayish brown loam 
about 4 inches thick. The subsoil is about 25 inches 
thick. The upper part is brown, friable loam. The lower 
part is dark brown and yellowish brown, firm clay loam. 
Bedrock is at a depth of about 29 inches. In some 
places the surface layer is clay loam. In some places the 
depth to bedrock is less than 20 inches. 

Included with this soil in mapping are smail areas of 
Elmont and Vinland soils. The deep Elmont soils are on 
foot slopes. The shallow Vinland soils are on upper side 


slopes. Included soils make up 10 to 15 percent of the: 


unit. 

Permeability is moderate, and available water capacity 
is low. Surface runoff is medium. The organic matter 
content is moderately low. Natural fertility is low. The 
surface layer is. friable and is easily tilled. The root zone 
is restricted by bedrock at about 29 inches. 

‘About half the acreage is cultivated. The rest is mostly 
reseeded range. The potential is good for range and for 
openland, rangeland, and woodland wildlife habitat. It is 
fair for cultivated crops and for windbreak and environ- 
mental plantings. It.is fair to poor for building site devel- 
opment and sanitary facilities. 

This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. Additional erosion is a hazard if this soil is cultivat- 
ed. Minimum tillage, grassed waterways, terraces, and 
contour farming reduce soil loss and conserve moisture. 
Returning crop residue and other material to the soil 
improves fertility and helps in maintaining tilth. 

This soil is suited to range. The major limitations in 
range management are related to the low forage produc- 
tion of abandoned cropland and to the hazard of ero- 
sion. Reseeding abandoned cropland with desirable mid 
and tall grasses improves forage production. An ade- 
quate plant cover and ground mulch are needed to 
reduce runoff, prevent excessive soil loss, and improve 
the moisture supplying capacity. Overgrazing reduces the 
protective cover and causes deterioration of the plant 
community. The more desirable grasses are replaced by 
less productive mid and short grasses and by weeds. 
Proper stocking, deferred grazing, and brush manage- 
ment: are needed to keep the range in good condition. 
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This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

This soil is suitable for dwellings without basements. 
Depth to rock is a severe limitation for septic tank ab- 
sorption fields. Depth to rock, seepage, and the slope 
are moderate limitations for sewage lagoons. Onsite in- 
vestigation is needed to locate deep soils in less sloping 
areas that are more suitable for sewage lagoons. Sealing 
the lagoon reduces seepage. Low strength is a moderate 
limitation for local roads and streets. Strengthening or 
replacing the base material reduces this limitation. 

The capability subclass is IVe. 


Bc—Bates-Collinsville complex, 3 to 15 percent 
slopes. This map unit consists of moderately sloping to 
moderately steep, well drained soils on side slopes and 
ridgetops. It is 60 to 80 percent Bates soil. and 20 to 40 
percent Collinsville soil. The Bates soil is on convex side 
slopes and ridgetops, and the Collinsville soil is on the 
steeper side slopes. Areas of the two soils are so intri- 
cately mixed that it is not practical to map them sepa- 
rately. Individual areas are irregular in shape and range 
from 10 to 50 acres. 

Typically the Bates soil has a surface layer of dark 
grayish brown loam about 8 inches thick. The subsoil is 
about 23 inches thick. The upper part is brown, friable 
loam. The lower part is dark brown and yellowish brown, 
firm clay loam. Bedrock is at a depth of about 31 inches. 

Typically the Collinsville soil has a surface layer of 
dark grayish brown fine sandy loam about 7 inches thick. 
The underlying material is brown gravelly fine sandy 
loam that is about 4 inches thick and is 35 percent 
sandstone fragments. Bedrock is at a depth of about 11 
inches. In some places the surface layer contains a few 
sandstone fragments. 

Included with this unit in mapping are small areas of 
Elmont and Vinland soils. The deep Elmont soils are on 
foot slopes. The Vinland soils are shallow over shale. 
They are on lower side slopes. Included soils make up 
10 to 20 percent of the unit. 

Permeability is moderate in the Bates soil and moder- 
ately rapid in the Collinsville soil. The available water 
capacity is low in the Bates soil and very low in the 
Collinsville soil. Surface runoff is rapid. Root develop- 
ment is restricted by bedrock at about 31 inches in the 
Bates soil and 11 inches in the Collinsville soil. 

Most of the acreage is range. The potential is good for 
range. It is fair for windbreak and. environmental plant- 
ings and for openland, rangeland, and woodland wildlife 
habitat. It is poor for cultivated crops. It is fair to poor for 
building site development and sanitary facilities. 

This unit is. well suited to range. The major limitations 
in range management are related to the hazard of ero- 
Sion. Overgrazing reduces the protective cover and 
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causes deterioration of the plant community. The more 
desirable grasses are replaced by less productive mid 
and short grasses and by weeds. An adequate plant 
cover and ground mulch are needed to reduce runoff, 
prevent excessive soil loss, and improve the moisture 
supplying capacity. Proper stocking, rotation grazing, and 
uniform distribution of grazing are needed to keep the 
range in good condition. Potential pond sites are numer- 
ous. 

This unit is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The Bates -soil is suitable for dwellings without base- 
ments. Depth to rock is a severe limitation in the Collins- 
ville soil. Depth to rock in both soils is a severe limitation 
for septic tank absorption fields. Depth to rock, the seep- 
age, and the slope are moderate limitations for sewage 
lagoons in the Bates soil and severe limitations in the 
Collinsville soil. Onsite investigation is needed to locate 
deep soils in less sloping areas that are more suitable 
for sewage lagoons. Sealing the lagoon reduces seep- 
age. Low strength is a moderate limitation for local roads 
and streets in the Bates soil. Strengthening or replacing 
the base material reduces this limitation. Depth to rock is 
a severe limitation for local roads and streets in the 
Collinsville soil. 

The capability subclass is Vis. 


Ca—Chase silty clay loam. This nearly level, moder- 
ately well drained soil is on low stream terraces that are 
flooded occasionally. Individual areas are long and irreg- 
ular in shape and range from 20 to 1,000 acres. 

Typically the surface soil is dark gray silty clay loam 
about 17 inches thick. The subsoil is about 29 inches 
thick. The upper part is very dark gray, firm silty clay 
loam. The lower part is dark gray, very firm silty clay. 
The underlying material to a depth of about 60 inches is 
gray silty clay loam. 

Included with this soil in mapping are small areas of 
Osage and Reading soils. The poorly drained Osage 
soils are on flood plains. The well drained Reading soils 
occupy higher parts of stream terraces. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is slow, and available water capacity is 
high. Surface runoff is slow. The organic matter content 
is moderate, and natural fertility is medium. The surface 
layer is friable and is easily tilled. A seasonal perched 
water table is within 1 to 3 feet of the surface in spring. 
The shrink-swell potential is high. 

Most of the acreage is cultivated. The potential is 
good for cultivated crops, windbreak and environmental 
plantings, and range and for openland, rangeland, and 
woodland wildlife habitat. It is poor for building site de- 
velopment and sanitary facilities. 


This soil is well suited to corn, wheat, and soybeans 
and to grasses and legumes for hay and pasture. Flood- 
ing and ponding sometimes delay spring planting. Field 
drainage ditches are needed in cultivated areas. Return- 
ing crop residue to the soil helps in maintaining the 
organic matter content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control competing vegetation help in establishing 
plantings. 

The hazard of flooding is a severe limitation for dwell- 
ings, septic tank absorption fields, sewage lagoons, and 
local roads and streets. Dikes, levees, or other flood- 
control structures reduce this hazard. 

The capability subclass is Ilw. 


Cb—Clime silty clay, 3 to 7 percent slopes. This 
moderately sloping, moderately well drained soil is on 
side slopes. Individual areas are irregular in shape and 
range from 5 to 100 acres. 

Typically the surface layer is dark grayish brown, cal- 
careous silty clay about 8 inches thick. The subsoil is 
grayish brown, calcareous, very firm silty clay about 11 
inches thick. The underlying material is light olive gray 
silty clay about 15 inches thick. Bedrock is at a depth of 
about 34 inches. In some places limestone fragments 
are on the surface. 

Included with this soil in mapping are small areas of 
the deep Martin soils on foot slopes. These soils make 
up 5 to 10 percent of the unit. 

Permeability is slow, and available water capacity is 
low. Surface runoff is medium. The organic matter con- 
tent is moderate, and natural fertility is medium. The 
surface layer is firm and is difficult to till. The soil is 
calcareous throughout. The root zone is restricted by 
bedrock at about 34 inches. The shrink-swell potential is 
moderate. 

About two-thirds of the acreage is range. The rest is 
mostly cultivated. The potential is fair for cultivated 
crops, windbreak and environmental plantings, and range 
and for openland and rangeland wildlife habitat. It is poor 
for building site development and sanitary facilities. 

This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. Erosion is a hazard in cultivated areas. Minimum 
tillage, grassed waterways, terraces, and contour farming 
help to reduce soil loss and conserve moisture. Return- 
ing crop residue to the soil helps in maintaining organic 
matter content and soil tilth. 

This soil is moderately well suited to range. Reseeding 
abandoned cropland with desirable mid and tall grasses 
improves forage production. Overgrazing reduces the 


vigor and growth of grasses. Proper use and rotation 
grazing are needed to keep the range in good condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 

` vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential is a moderate limitation for 
dwellings without basements. Properly designed and re- 
inforced foundations, foundation drains, and backfill of 
sand or gravel reduce the risk of structural damage. 
Depth to rock and slow permeability are severe limita- 
tions for septic tank absorption fields. Depth to rock and 
the slope are moderate limitations for sewage lagoons. 
Onsite investigation is needed to locate deep soils in 
less sloping areas that are more suitable for sewage 
lagoons. Low strength is a severe limitation for local 
roads and streets. Strengthening or replacing the base 
material reduces this limitation. 

The capability subclass is IVe. 


Cc—Clime silty clay, 3 to 7 percent slopes, eroded. 
This moderately sloping, moderately well drained soil is 
on side slopes. Individual areas are irregular in shape 
and range from 5 to 40 acres. 

Erosion. has removed most of the original surface 
layer. Typically the present surface layer is dark grayish 
brown silty clay about 5 inches thick. The subsoil is 
about 7 inches thick. It is grayish brown, very firm silty 
clay. The underlying material is light olive gray silty clay. 
Shale is at a depth of about 28 inches. In some places 
the soil is deeper over shale. In some places limestone 
fragments are on the surface. 

Included with this soil in mapping are small areas of 
deep Martin soils on foot slopes. These soils make up 
about 5 to 10 percent of the unit. 

Permeability is slow, and available water capacity is 
low. The surface layer is firm and is difficult to till. Sur- 
face runoff is medium. The soil is calcareous throughout. 
The organic matter content is moderately low, and natu- 
ral fertility is low. The root zone is restricted by bedrock 
at about 28 inches. The shrink-swell potential is moder- 
ate. 

About half the acreage is cultivated. The rest is mostly 
abandoned cropland. The potential is fair for range, 
windbreak and environmental plantings, and rangeland 
wildlife habitat. It is poor for cultivated crops, building site 
development, and sanitary facilities. 

This soil is suited to range. The major limitations in 
range management are related to the low forage produc- 
tion of abandoned cropland and to the hazard of ero- 
sion. Reseeding abandoned cropland with desirable mid 
and tall grasses improves forage production. An ade- 
quate plant cover and ground muich are needed to 
reduce runoff, prevent excessive soil loss, and improve 
the moisture supplying capacity. Overgrazing reduces the 
protective cover and causes deterioration of the plant 
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community. The more desirable grasses are then re- 
placed by less productive mid and short grasses and by 
weeds. Proper stocking, deferred grazing, and brush 
management are needed to keep the range in good 
condition. | 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential is a moderate limitation for 
dwellings without basements. Properly designed and re- 
inforced foundations, foundation drains, and backfill of 
sand or gravel reduce the risk of structural damage. 
Depth to rock and slow permeability are severe limita- 
tions for septic tank absorption fields. Depth to rock and 
the slope are moderate limitations for sewage lagoons. 
Onsite investigation is needed to locate deep soils in 
less sloping areas that are more suitable for sewage 
lagoons. Low strength is a severe limitation for local 
roads and streets. Strengthening or replacing the base 
material reduces this limitation. 

The capability subclass is Vie. 


Cd—Clime-Sogn complex, 5 to 20 percent slopes. 
This map unit consists of. moderately sloping to moder- 
ately steep, moderately well drained and somewhat ex- 
cessively drained soils on ridgetops and side slopes. It is 
70 to 90 percent Clime soil and 10 to 30 percent Sogn 
soil. The Clime soil is on side slopes, and the Sogn soil 
is on convex ridgetops (fig. 3). Areas of these soils are 
50 intricately mixed that it is not practical to map them 
separately. Individual areas are irregular in shape and 
range from 10 to 400 acres. 

Typically the Clime soil has a surface layer of dark 
grayish brown silty clay about 8 inches thick. The subsoil 
is grayish brown, very firm silty clay about 11 inches 
thick. The underlying material, to a depth of 34 inches, is 
light olive gray silty clay. Bedrock is at a depth of about 
34 inches. In some places limestone fragments are on 
the surface. 

Typically the Sogn soil has a surface layer of dark gray 
silty clay loam that is about 9 inches thick and contains 
a few limestone fragments. Bedrock is at a depth of 
about 9 inches. 

Included with this unit in mapping are small areas of 
Labette and Martin soils. The well drained Labette soils 
are on ridgetops. The deep Martin soils are on foot 
slopes. Included soils make up 10 to 20 percent of the 
unit. 

Permeability is slow in the Clime soil and moderate in 
the Sogn soil. The available water capacity is low in the 
Clime soil and very low in the Sogn soil. Surface runoff is 
rapid. The Clime soil is calcareous throughout. Root de- 
velopment is restricted by bedrock at about 34 inches in 
the Clime soil and 9 inches in the Sogn soil. The shrink- 
swell potential is moderate in both soils. 


LYON COUNTY, KANSAS 


Most of the acreage is range. The potential is fair for 
range, rangeland wildlife habitat, and windbreak and en- 
vironmental plantings. It is poor for cultivated crops, 
building site development, and sanitary facilities. 

This unit is best suited to range. The major limitations 
in range management are the hazards of erosion and 
droughtiness because of the low and very low available 
water capacity. An adequate plant cover and ground 
mulch are needed to reduce runoff, prevent excessive 
soil loss, and improve the available water capacity. Over- 
grazing reduces the vigor and growth of the grasses and 
causes deterioration of the plant community. The more 
desirable grasses are replaced by less productive mid 
and short grasses and by weeds. Proper stocking, rota- 
tion grazing, and uniform grazing distribution are needed 
to keep the range in good condition. Potential pond sites 
are numerous. 

The Clime soil is moderately well suited to windbreak 
and environmental plantings. The Sogn soil is generally 
not suited. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
establishing the plantings. Protection from livestock and 
fire is needed. 

Slope and the shrink-swell potential in the Clime soil 
are moderate limitations for dwellings without base- 
ments. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage caused by shrinking and 
swelling. Depth to rock in the Sogn soil is a severe 
limitation for dwellings. Depth to rock in both soils and 
slow permeability in the Clime soil are severe limitations 
for septic tank absorption fields. Slope in the Clime soil 
and depth to rock in the Sogn soil are severe limitations 
for sewage lagoons. Onsite investigation is needed to 
locate deep soils in less sloping areas that are more 
suitable for sewage lagoons. Low strength is a severe 
limitation for local roads and streets in the Clime soil. 
Strengthening or replacing the base material reduces 
this limitation. Depth to rock in the Sogn soil is a severe 
limitation for local roads and streets. 

The capability subclass is Vle. 


Ea—Elmont silt loam, 1 to 4 percent slopes. This 
gently sloping, well drained soil is on foot slopes. Individ- 
ual areas of this unit are irregular in shape and range 
from 10 to 50 acres. 

Typically the surface soil is dark grayish brown silt 
loam about 12 inches thick. The subsoil is about 36 
inches thick. The upper part is brown, friable silty clay 
loam. The middle part is brown, mottled, firm silty clay 
loam. The lower part is yellowish brown, mottled, very 
firm silty clay loam. Bedrock is at a depth of about 48 
inches. In some places the surface soil is silty clay loam. 

Included with this soil in mapping are small areas of 
Bates and Kenoma soils. The moderately deep Bates 
soils are on side slopes. The deep, moderately well 


drained Kenoma soils are on ridgetops. Included soils 
make up about 10 to 15 percent of the unit. 

Permeability is moderately slow, and available. water 
capacity is high. Surface runoff is medium. The organic 
matter content is moderate, and natural fertility is 
medium. The surface layer is friable and is easily tilled. 
The shrink-swell potential is moderate. 

About half the acreage is cultivated. The rest is mostly 
range. The potential is good for cultivated crops, wind- 
break and environmental plantings, range, and for open- 
land and woodland wildlife habitat. It is fair for building 
site development and sanitary facilities. 

This soil is well suited to corn, wheat, and soybeans 
and to grasses and legumes for hay and pasture. Ero- 
sion is a hazard in cultivated areas. Minimum tillage, 
grassed waterways, terraces, and contour farming 
reduce soil loss. Returning crop residue to the soil helps 
in maintaining organic matter content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
establishing plantings. Protection from livestock and fire 
is needed. 

The shrink-swell potential is a moderate limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage. Moderately slow perme- 
ability is a severe limitation for septic tank absorption 
fields. Increasing the size of the absorption field im- 
proves the functioning of septic tank systems. Slope is a 
moderate limitation for sewage lagoons. Onsite investiga- 
tion is needed to locate the deeper soils in less sloping 
areas that are more suitable for sewage lagoons. Low 
strength is a severe limitation for local roads and streets. 
Strengthening or replacing the base material reduces 
this limitation. 

The capability subclass is lle. 


Eb—Elmont silt loam, 4 to 7 percent slopes. This 
moderately sloping, well drained soil is on foot slopes. 
Individual areas are long and irregular and range from 10 
to 100 acres. 

Typically the surface soil is dark grayish brown silt 
loam about 12 inches thick. The subsoil is about 36 
inches thick. The upper part is brown, friable silty clay 
loam. The middle part is brown, mottled, firm silty clay 
loam. The lower part is yellowish brown, mottled, very 
firm silty clay loam. Bedrock is at a depth of about 48 
inches. In some places the surface soil is silty clay loam. 

Included with this soil in mapping are small areas of 
Eram and Kenoma soils. The moderately deep Eram 
Soils are on side slopes. The deep moderately well 
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drained Kenoma soils are on ridgetops. Included soils 
make up about 10 to 15 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is high. Surface runoff is medium. The organic 
matter content is moderate, and natural fertility is 
medium. The surface layer is friable and is easily tilled. 
The shrink-swell potential is moderate. 

About half the acreage is cultivated. The rest is mostly 
range. The potential is good for cultivated crops, wind- 
break and environmental plantings, and range. It is fair 
for орепјапа wildlife habitat, building site development, 
and sanitary facilities. 

This soil is well suited to corn, wheat, and soybeans 
and to grasses and legumes for hay and pasture. Ero- 
sion is a hazard in cultivated areas. Minimum tillage, 
grassed waterways, terraces, and contour farming 
reduce soil loss. Returning crop residue to the soil helps 
in maintaining organic matter content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
establishing plantings. Protection from livestock and fire 
is needed. 

The shrink-swell potential is a moderate limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage. Moderately slow perme- 
ability is a severe limitation for septic tank absorption 
fields. Increasing the size of the absorption field im- 
proves the functioning of septic tank systems. Slope is a 
moderate limitation for sewage lagoons. Onsite investiga- 
tion is needed to locate deeper soils in less sloping 
areas that are more suitable for sewage lagoons. Low 
strength is a severe limitation for local roads and streets. 
Strengthening or replacing the base material reduces 
this limitation. 

The capability subclass is Ille. 


Ec—Elmont silty clay loam, 3 to 7 percent slopes, 
eroded. This moderately sloping, well drained soil is on 
foot slopes. Individual areas are long and irregular in 
shape and range from 10 to 50 acres. 

Erosion has removed most of the original surface 
layer. Typically the present surface layer is dark grayish 
brown silty clay loam about 6 inches thick. The subsoil is 
about 35 inches thick. The upper part is brown, friable 
silty clay loam. The middle part is brown, mottled, firm 
silty clay loam. The lower part is yellowish brown, mot- 
tled, very firm silty clay loam. Bedrock is at a depth of 
about 41 inches. In some places the surface layer is silt 
loam. 

Included with this soil in mapping are small areas of 
Eram and Kenoma soils. The moderately deep Eram 
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soils are on side slopes. The deep, moderately well 
drained Kenoma soils are on ridgetops. Included soils 
make up about 10 to 15 percent of this unit. 

Permeability is moderately slow, and available water 
capacity is moderate. Surface runoff is medium. Organic 
matter content is moderately low, and natural fertility is 
low. The surface layer is firm and is difficult to till. The 
root zone is restricted by bedrock at about 41 inches. 
The shrink-swell potential is moderate. 

About two-thirds of the acreage is cultivated. The rest 
is mostly abandoned cropland. The potential is good for 
cultivated crops, windbreak and environmental plantings, 
and range. It is fair for openland wildlife habitat. It is fair 
for building site development and sanitary facilities. 

This soil is well suited to wheat and grain sorghum and 
to grasses and legumes for hay and pasture. Further 
erosion is a hazard if this soil is cultivated. Minimum 
tillage, grassed waterways, terraces, and contour farming 
reduce soil loss and conserve moisture. Returning crop 
residue and other organic material to the soil improves 
fertility and soil tilth. 

This soil is suited to range. The major limitations in 
range management are related to the low forage produc- 
tion of abandoned cropland and to the hazard of ero- 
sion. Reseeding abandoned cropland with desirable mid 
and tall grasses improves forage production. An ade- 
quate plant cover and ground mulch are needed to 
reduce runoff, prevent excessive soil loss, and improve 
the moisture supplying capacity. Overgrazing reduces the 
protective cover and causes deterioration of the plant 
community. The more desirable grasses are replaced by 
less productive mid and short grasses and by weeds. 
Proper stocking, deferred grazing, and brush manage- 
ment are needed to keep the range in good condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
establishing plantings. Protection from livestock and fire 
is needed. 

The shrink-swell potential is a moderate limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage. Moderately slow perme- 
ability is a severe limitation for septic tank absorption 
fields. Slope is a moderate limitation for sewage lagoons. 
Onsite investigation is needed to locate deeper soils in 
less sloping areas that are more suitable for sewage 
lagoons. Low strength is a severe limitation for local 
roads and streets. Strengthening or replacing the base 
material reduces this limitation. 

The capability subclass is Ше. 


Ed—Eram silt loam, 3 to 6 percent slopes. This 
moderately sloping, moderately well drained soil is on 
Side slopes. Individual areas are irregular in shape and 
range from 10 to 80 acres. 
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Typically the surface layer is dark grayish brown silt 
loam about 9 inches thick. The subsoil is about 25 
inches thick. It is brown, mottled, extremely firm and very 
firm silty clay. Bedrock is at a depth of about 34 inches. 
In some places the surface layer is silty clay loam. 

Included with this soil in mapping are small areas of 
Bates and Elmont soils. The well drained Bates soils are 
on ridgetops. The deep Elmont soils are on foot slopes. 
Included soils make up about 10 to 15 percent of the 
unit. 

Permeability is slow, and available water capacity is 
moderate. Surface runoff is medium. The organic matter 
content is moderate, and natural fertility is medium. The 
root zone is restricted by bedrock at about 34 inches. 
The surface layer is friable and is easy to till. A seasonal 
perched water table is 2 to 3 feet below the surface in 
winter and spring. The shrink-swell potential is high. 

About half the acreage is range. The rest is mostly 
cultivated. The potential is good for range and for open- 
land and rangeland wildlife habitat. It is fair for cultivated 
crops and for windbreak and environmental plantings. It 
is poor for building site development and sanitary facili- 
ties. 

This soil is moderately well suited to grain sorghum 
and wheat and to grasses and legumes for hay and 
pasture. Erosion is a hazard in cultivated areas. Minimum 
tillage, grassed waterways, terraces, and contour farming 
reduce soil loss and conserve moisture. Returning crop 
residue to the soil helps in maintaining the organic 
matter content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential is a severe limitation for 
dwellings without basements. Properly designed and re- 
inforced foundations, foundation drains, and backfill -of 
sand or gravel reduce the risk of structural damage. 
Slow permeability, wetness, and depth to rock are 
severe limitations for septic tank absorption fields. Depth 
to rock and the slope are moderate limitations for 
sewage lagoons. Onsite investigation is needed to locate 
deep soils in less sloping areas that are more suitable 
for sewage lagoons. Low strength and the shrink-swell 
potential are severe limitations for local roads and 
streets. Strengthening or replacing the base material re- 
duces these limitations. 

The capability subclass is IVe. 


Ee—Eram silty clay loam, 3 to 6 percent slopes, 
eroded. This moderately sloping, moderately well 
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drained soil is on side slopes. Individual areas are irregu- 
lar in shape and range from 10 to 60 acres. 

Erosion has removed most of the original surface 
layer. Typically the surface layer is dark grayish brown 
silty clay loam about 6 inches thick. The subsoil is about 
19 inches thick. It is brown, mottled, extremely firm and 
very firm silty clay. Bedrock is at a depth of about 25 
inches. In some places the surface layer is silt loarn or 
silty clay. 

Permeability is slow, and available water capacity is 
low. Surface runoff is medium. The organic matter con- 
tent is moderately low, and natural fertility is low. The 
surface layer is very firm and is difficult to till. The root 
zone is restricted by bedrock at about 25 inches. A 
seasonal perched water table is 2 to 3 feet below the 
surface in winter and spring. The shrink-swell potential is 
high. 

Included with this soil in mapping are small areas of 
Bates and Elmont soils. The well drained Bates soils are 
on ridgetops. The deep Elmont soils аге оп foot slopes. 
Included soils make up 10 to 15 percent of the map unit. 

About half the acreage is cultivated. The rest is mostly 
abandoned cropland. The potential is good for range and 
орепјапа wildlife habitat. It is fair for cultivated crops and 
for windbreak and environmenta! plantings. It is poor for 
building site development and sanitary facilities. 

This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. Further erosion is a hazard if this soil is cultivated. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming reduce soil loss and conserve moisture. 
Returning crop residue and other organic matter to the 
soil improves fertility and soil tilth. 

This soil is suited to range. The major limitations in 
range management are related to the low forage produc- 
tion of abandoned cropland and to the hazard of ero- 
sion. Reseeding abandoned cropland with desirable mid 
and tall grasses improves forage production. An ade- 
quate plant cover and ground mulch are needed to 
reduce runoff, prevent excessive soil loss, and improve 
the moisture supplying capacity. Overgrazing reduces the 
protective cover and causes deterioration of the plant 
community. The more desirable grasses are replaced by 
less productive mid and short grasses and by weeds. 
Proper stocking, deferred grazing, and brush manage- 
ment are needed to keep the range in good condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential is a severe limitation for 
dwellings without basements. Properly designed and re- 
inforced foundations, foundation drains, and backfill of 
sand or gravel reduce the risk of structural damage. 
Slow permeability, wetness, and depth to rock are 
severe limitations for septic tank absorption fields. Depth 
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to rock and the slope are moderate limitations for 

sewage lagoons. Onsite investigation is needed to locate 

deep soils in less sloping areas that are more suitable 
` for sewage lagoons. Low strength and the shrink-swell 

potential are severe limitations for local roads and 

streets. Strengthening or replacing the base material re- 

duces these limitations. 

The capability subclass is IVe. 


Ef—Eram and Bates soils, 6 to 15 percent slopes. 
This map unit consists of strongly sloping, well drained 


and moderately well drained soils on side slopes. Individ-. 


ual areas are irregular in shape and range from 10 to 80 
. acres. About 70 percent of the total acreage is Eram soil 
and 30 percent is Bates Soil. Some mapped areas are 
Eram soil, some are Bates soil, and some are both soils. 
Typically the Eram soil has a surface layer of dark 
grayish brown silt loam about 7 inches thick. The subsoil 
is brown, extremely firm and very firm silty clay about 20 
inches thick. Bedrock is at a depth of about 27 inches. 
Typically the Bates soil has a surface layer of dark 
grayish brown loam about 7 inches thick. The subsoil is 
about 24 inches thick. The upper part is brown, friable 
loam. The middle part is dark brown, firm clay loam. The 
lower part is yellowish brown, firm clay loam. Bedrock is 
at a depth of about 31 inches. 

Included with this unit in mapping are areas of deep 
Elmont and Ivan soils. Elmont soils are on foot slopes. 
Ivan soils are on narrow flood plains. Included soils 
make up 15 to 20 percent of the unit. 

Permeability is slow in the Eram soil and moderate in 
the Bates soil. Surface runoff is rapid. Available water 
capacity is low in both soils. The root zone is restricted 
by bedrock at a depth of about 27 inches in the Eram 
soil and at about 31 inches in the Bates soil. The Eram 
soil has a seasonal perched water table 2.to 3 feet 
below the surface in winter and spring. The shrink-swell 
potential is high in the Eram soil and low іп the Bates 
Soil. 

Most of the. acreage is range. The potential is good for 
range and for openland and rangeland wildlife habitat. It 
is fair for windbreak and environmental plantings. It is 
poor for cultivated crops and for building site develop- 
ment and sanitary facilities. 

This unit is best suited to range and pasture. The 
hazard of erosion is the major limitation. An adequate 
plant cover and ground mulch are needed to reduce 
runoff, prevent, excessive soil loss, and improve the 
moisture supplying capacity. Overgrazing reduces the 
protective cover and causes deterioration of the plant 
community. The more desirable grasses are replaced by 
less productive short grasses and by weeds. Proper 
stocking, rotation grazing, and deferred grazing are 
needed to keep the range in good condition. Potential 
pond sites are numerous. 

This unit is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
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preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The Bates soil is suitable for dwellings without base- 
ments. The shrink-swell potential in the Eram soil is a 
severe limitation for dwellings without basements. Prop- 
erly designed and reinforced foundations, foundation 
drains, and backfill of sand or gravel reduce the risk of 
structural damage. Depth to rock in both soils and wet- 
ness and slow permeability in the Eram soil are severe 
limitations for septic tank absorption fields. Slope in both 
Soils is a severe limitation for sewage lagoons. Locating 
lagoons in the less sloping Bates soil and sealing them 
reduces seepage. Low strength and the shrink-Swell po- 
tential in the Eram soil are severe limitations for. local 
roads and streets. Low strength in the Bates soil is a 
moderate limitation. Strengthening or replacing the base 
material reduces these limitations. | 

The capability subclass is Vle. 


Fa—Florence-Labette complex, 2 to 12 percent 
slopes. This map unit consists of gently sloping to 
strongly sloping, well drained soils on ridgetops and side 
slopes. || is 50 to 70 percent Florence soil and 30 to 50 
percent Labette soil. The Florence soil is on side slopes, 
and the Labette soil is on gently sloping ridgetops. Areas 
of these soils are so intricately mixed that it is not practi- 
cal to map them separately. Individual areas are irregular 
in shape and range from 10 to 400 acres. 

Typically the Florence soil has a surface soil of dark 
grayish brown cherty silt loam about 13 inches thick. The 
subsoil is about 33 inches thick. The upper part is dark 
brown, very firm cherty silty clay loam. The lower part is 
reddish brown, extremely firm cherty clay. Bedrock is at 
a depth of about 46 inches. 

"Typically the Labette soil has а surface layer of dark 
grayish brown silty clay loam about 8 inches thick. The 
subsoil is about 25 inches thick. The upper part is dark 
brown, firm silty clay loam. The middle part is brown, firm 
silty clay. The lower part is reddish brown, very firm silty 
clay. The underlying material is reddish brown silty clay. 

Bedrock is at a depth of about 38 inches. In some 
places the subsoil contains chert fragments. 

Included with this unit in mapping are small areas of 
deep Kenoma and Tully soils. Kenoma soils are on:rid- 
getops. Tully soils ‘are on foot slopes. Included soils 
make-up 10 to 15 percent of the unit. 

Permeability. is moderately slow in the Florence soil 
and slow in the Labette soil. Surface runoff is rapid. The 
available water capacity is low in the Florence soil and 
moderate in the Labette soil. The root zone is restricted 
by bedrock at a depth of about 46 inches in the Florence 
soil and at about 38 inches in the Labette soil. The 
shrink-swell potential is moderate in the Florence soil 
and high in the Labette soil. 

Most of the acreage is range. The potential is good for 
range. It is fair for openland and rangeland wildlife habi- 
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tat and for windbreak and environmental plantings. It is 
poor for cultivated crops, building site development, and 
sanitary facilities. 

This unit is best suited to range and pasture. The 
major limitation is the hazard of erosion. An adequate 
plant cover and ground mulch are needed to reduce 
runoff, prevent excessive soil loss, and improve the 
moisture supplying capacity. Overgrazing reduces the 
protective plant cover and causes deterioration of the 
plant community. The more desirable grasses are re- 
placed by less productive short grasses and by weeds. 
Proper stocking, rotation grazing, and deferred grazing 
are needed to keep the range in good condition. Poten- 
tial pond sites are numerous. 

The Labette soil is moderately well suited to windbreak 
and environmental plantings. The Florence soil is gener- 
ally not suited to trees. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

Large stones in the Florence soil and the shrink-swell 
potential in the Labette soil. are severe limitations for 
. dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage caused by shrinking and 
swelling. Depth to rock in both soils, moderately slow 
permeability in the Florence soil, and slow permeability in 
the Labette soil are severe limitations for septic tank 
absorption fields. Slope and large stones in the Florence 
Soil and depth to rock in the Labette soil are severe 
limitations for sewage lagoons. Onsite investigation is 
needed to locate deep soils in less sloping areas that 
are more suitable for sewage lagoons. Low strength and 
large stones in the Florence soit and low strength and 
the shrink-swell potential in the Labette soil are severe 
limitations for local roads and streets. Strengthening or 
replacing the base material reduces these limitations. 

The capability subclass is Vle. 


іа--Імап silt loam. This nearly level, moderately well 
drained soil is on flood plains that are flooded frequently. 
Individual areas are irregular in shape and range from 10 
to 80 acres. 

Typically the surface soil is dark grayish brown silt 
loam about 20 inches thick. The next layer is grayish 
brown, friable silt loam about 15 inches thick. The under- 
lying material to a depth of about 60 inches is grayish 
brown loam. 

Included with this soil in mapping are small areas of 
the well drained Reading soils on stream terraces. These 
soils make up 5 to 10 percent of the unit. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. The organic matter con- 
tent is moderate, and natural fertility is high. The soil is 
calcareous throughout. In some places the surface soil is 
noncalcareous. The surface layer is friable and is easily 
tilled. The shrink-swell potential is moderate. 
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Most of the acreage is cultivated. A few areas are 
wooded. The potential is good for cultivated crops, wind- 
break and environmental plantings, and range and for 
openland, rangeland, and woodland wildlife habitat. It is 
poor for building site development and sanitary facilities. 

This soil is well suited to corn, grain sorghum, wheat, 
and soybeans and to grasses and legumes for hay and 
pasture. Spring flooding sometimes delays harvesting 
wheat and planting crops. Returning crop residue to the 
soil helps in maintaining organic matter content and soil 
tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control competing vegetation help in establishing 
plantings. 

The hazard of flooding is a severe limitation for dwell- 
ings, septic tank absorption fields, sewage lagoons, and 
local roads and streets. Dikes, levees, or other flood- 
control structures reduce this hazard. 

The capability subclass ۷۸۰ 


lb 一 Ivan silt loam, channeled. This nearly level, mod- 
erately well drained soil is on flood plains that are dis- 
sected by stream channels and are flooded frequently. 
Individual areas are long and are 200 to 500 feet wide. 
They range from 10 to 60 acres. 

Typically the surface soil is dark grayish brown silt 
loam about 20 inches thick. The next layer is grayish 
brown, friable silt loam about 15 inches thick. The under- 
lying material to a depth of about 60 inches is grayish 
brown loam. 

Included with this soil in mapping are steep stream 
channels, scour plains, and gravel and rock bars. These 
areas make up 10 to 15 percent of the unit. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. The organic matter con- 
tent is moderate, and natural fertility is high. The soil is 
calcareous throughout. In some places the surface soil is 
noncalcareous. The shrink-swell potential is high. 

Most of the acreage is range. A few areas are wood- 


land. The potential is good for range, for windbreak and 


environmental plantings, and for орепіапа, rangeland, 
and woodland wildlife habitat. It is poor for cultivated 
crops, building site development, and sanitary facilites. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control competing vegetation help in establishing 
plantings. Protection from livestock and fire is needed. 
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The hazard of flooding is a severe limitation for dwell- 
ings, septic tank absorption fields, sewage lagoons, and 
local roads and streets. Dikes, levees, and other flood- 
control structures reduce this hazard. 

The capability subclass is Vw. 


Ka—Kenoma silt loam, 1 to 3 percent slopes. This 
gently sloping, moderately well drained soil is on ridge- 
tops. Individual areas are irregular in shape and range 
from 20 to 400 acres. 

Typically the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil extends to a depth of 
about 60 inches. The upper part is grayish brown, mot- 
tled, very firm silty clay. The lower part is brown, dark 
grayish brown, and yellowish brown, mottled, very firm 
silty clay. In some places the surface layer is silty clay 
loam. 

Included with this soil in mapping are small areas of 
Ladysmith soils. Ladysmith soils have a darker colored 
subsoil. They are on broad ridgetops above this Kenoma 
soil. They make up about 5 to 10 percent of the unit. 

Permeability is very slow, and available water capacity 
is high. Surface runoff is medium. Organic matter content 
is moderate, and natural fertility is medium. The surface 
layer is friable and is easily tilled. The shrink-swell poten- 
tial is high. 

About half the acreage is cultivated. The rest is mostly 
range. The potential is good for cultivated crops, wind- 
break and environmental plantings, range, and openland 
wildlife habitat. It is poor for building site development 
and sanitary facilities. 

This soil is well suited to grain sorghum, wheat, and 
soybeans and to grasses and legumes for hay and pas- 
ture (fig. 4). Erosion is a hazard in cultivated areas. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming reduce soil loss. Returning crop residue to 
the soil helps in maintaining organic matter content, tilth, 
and fertility. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of the grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
establishing plantings. Protection from livestock and fire 
is needed. 

Shrink-swell potential is a severe limitation for dwell- 
ings. Properly designed and reinforced foundations, foun- 
dation drains, and backfill of sand and gravel reduce the 
risk of structural damage. Very slow permeability is a 
severe limitation for septic tank absorption fields. Slope 
is a moderate limitation for sewage lagoons. The less 
sloping areas are suitable sites. Low strength and the 
shrink-swell potential are severe limitations for local 
roads and streets. Strengthening or replacing the base 
material reduces these limitations. 
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The capability subclass is Пе. 


Kb—Kenoma silty clay loam, 1 to 3 percent slopes, 
eroded. This gently sloping, moderately well drained soil 
is on ridgetops. Individual areas are irregular in shape 
and range from 10 to 80 acres. 

Erosion has removed most of the original surface 
layer. Typically the present surface layer is grayish brown 
silty clay loam about 6 inches thick. The subsoil is about 
45 inches thick. The upper part is grayish brown, very 
firm silty clay. The lower part is brown, dark grayish 
brown, and yellowish brown, mottled, very firm silty clay. 
The underlying material to a depth of about 60 inches is 
yellowish brown silty clay. In some places the surface 
layer is silt loam. 

Included with this soil in mapping are small areas of 
Ladysmith soils. Ladysmith soils have a darker subsoil. 
They are on broad ridgetops above this Kenoma soil. 
They make up about 5 to 10 percent of the unit. 

Permeability is very slow, and available water capacity 
is high. Surface runoff is medium. Organic matter content 
is moderately low, and natural fertility is low. The surface 
layer is firm and is difficult to till. The shrink-swell poten- 
tial is high. 

About two-thirds of the acreage is cultivated. The rest 
is mostly abandoned cropland. The potential is good for 
range and openland wildlife habitat. It is fair for cultivated 
crops and windbreak and environmental plantings. It is 
poor for building site development and sanitary facilities. 

This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. Further erosion is a hazard if this soil is cultivated. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming reduce soil loss. Returning crop residue or 
other organic material to the soil improves fertility and 
tilth. 

This soil is suited to range. The major limitations in 
range management are related to the low forage produc- 
tion of abandoned cropland.and to the hazard of ero- 
sion. Reseeding abandoned cropland with desirable mid 
and tall grasses improves forage production. An ade- 
quate plant cover and ground mulch are needed to 
reduce runoff, prevent excessive soil loss, and improve 
the moisture supplying capacity. Overgrazing reduces the 
protective cover and causes deterioration of the plant 
community. The more desirable grasses are replaced by 
less productive mid and short grasses and by weeds. 
Proper stocking, deferred grazing, and brush manage- 
ment are needed to keep the range in good condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential is a severe limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
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the risk of structural damage. Very slow permeability is a 
severe limitation for septic tank absorption fields. Slope 
is a moderate limitation for sewage lagoons. The less 
sloping areas are suitable sites. Low strength and the 
shrink-swell potential are severe limitations for local 
roads and streets. Strengthening or replacing the base 
material reduces these limitations. 
The capability subclass is Ме. 


Кс—Кепота silt loam, 3 to 6 percent slopes. This 
moderately sloping, moderately well drained soil is on 
side slopes. Individual areas are irregular in shape and 
range from 10 to 80 acres. 

Typically the surface layer is grayish brown silt loam 
about 10 inches thick. The subsoil is about 48 inches 
thick. The upper part is grayish brown, very firm silty 
clay. The lower part is brown, dark grayish brown, and 
yellowish brown, mottied, very firm silty clay. The under- 
lying material to a depth of 60 inches is yellowish brown 
silty clay. In some places the surface layer is silty clay 
loam. 

Included with this soil in mapping are small areas of 
well drained Elmont soils on foot slopes. These soils 
make up about 10 to 15 percent of the unit. 

Permeability is very slow, and available water capacity 
is high. Surface runoff is medium. The organic matter 
content is moderate, and natural fertility is medium. The 
surface layer is friable and is easily tilled. The shrink- 
swell potential is high. 

About two-thirds of the acreage is range. Most of the 
rest is cultivated. The potential is good for range and 
openland wildlife habitat. It is fair for cultivated crops and 
windbreak and environmental plantings. It is poor for 
building site development and sanitary facilities. 

This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. Erosion is a hazard in cultivated areas. Minimum 
tillage, grassed waterways, terraces, and contour farming 
reduce soil loss. Returning crop residue to the soil helps 
to maintain tilth and the organic matter content and 
improves fertility. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of the grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential is a severe limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage. Very slow permeability is a 
severe limitation for septic tank absorption fields. Slope 
is a moderate limitation for sewage lagoons. Onsite in- 
vestigation is needed to locate deep soils in less sloping 
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areas that are more suitable for sewage lagoons. Low 
strength and the shrink-swell potential are severe limita- 
tions for local roads and streets. Strengthening ог replac- 
ing the base material reduces these limitations. 

The capability subclass is Ме. 


Kd—Kenoma silty clay loam, 3 to 6 percent slopes, 
eroded. This moderately sloping, moderately well 
drained soil is on side slopes. Individual areas are irregu- 
lar in shape and range from 10 to 60 acres. 

Erosion has removed most of the original surface 
layer. Typically the present surface layer is grayish brown 
silty clay loam about 6 inches thick. The subsoil is about 
40 inches thick. The upper part is grayish brown, very 
firm silty clay. The lower part is brown, dark grayish 
brown, and yellowish brown, mottled, very firm silty clay. 
The underlying material to a depth of about 60 inches is 
yellowish brown silty clay. In some places the surface 
layer is silt loam. 

Included with this soil in mapping are small areas of 
well drained Elmont soils on foot slopes. These soils 
make up about 10 to 15 percent of the unit. 

Permeability is very slow, and available water capacity 
is high. Surface runoff is medium. Organic matter content 
is moderately low, and natural fertility is low. The surface 
layer is firm and is difficult to till. The shrink-swell poten- 
tial is high. 

About half the acreage is cultivated. The rest is mostly 
abandoned cropland. The potential is good for range and 
openland wildlife habitat. It is fair for cultivated crops and 
windbreak and environmental plantings. It is poor for 
building site development and sanitary facilities. 

This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. Further erosion is a hazard if this soil is cultivated. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming reduce soil loss. Returning crop residue or 
other organic material to the soil helps to improve fertility 
and soil tilth. 

This soil is suited to range. The major limitations in 
range management are related to the low forage produc- 
tion of abandoned cropland and to the hazard of ero- 
sion. Reseeding abandoned cropland with desirable mid 
and tall grasses improves forage production. An ade- 
quate plant cover and ground mulch are needed to 
reduce runoff, prevent excessive soil loss, and improve 
the moisture supplying capacity. Overgrazing reduces the 
protective cover and causes deterioration of the plant 
community. The more desirable grasses are replaced by 
less productive mid and short grasses and by weeds. 
Proper stocking, deferred grazing, and brush manage- 
ment are needed to keep the range in good condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 
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Тһе shrink-swell potential is a severe limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage. The very slow permeability 
is a severe limitation for septic tank absorption fields. 
The slope is a moderate limitation for sewage lagoons. 
Onsite investigation is needed to locate deeper soils in 
less sloping areas that are more suitable for sewage 
lagoons. Low strength and the shrink-swell potential are 
severe limitations for local roads and streets. Strength- 
ening or replacing the base material reduces these limi- 
tations. 

The capability subclass is Ме. 


La—Labette silty clay loam, 1 to 3 percent slopes. 
This gently sloping, well drained soil is on ridgetops. 
Individual areas are irregular in shape and range from 5 
to 60 acres. 

Typically the surface layer is dark grayish brown silty 
clay loam about 8 inches thick. The subsoil is about 25 
inches thick. The upper part is dark brown, firm silty clay 
loam. The middle part is brown, firm silty clay. The lower 
part is reddish brown, very firm silty clay. The underlying 
material is reddish brown silty clay. Bedrock is at a depth 
of about 38 inches. In some places the soil contains a 
few chert fragments. 

Included with this soil in mapping are. small areas of 
deep Kenoma and Zaar soils. Kenoma soils are on ridge- 
tops. Zaar soils are on foot slopes. Included soils make 
up about 10 to 15 percent of this unit. 

Permeability is slow, and available water capacity is 
moderate. Surface runoff is medium. The organic matter 
content is moderate, and natural fertility is medium. The 
surface layer is friable and is easily tilled. The root zone 
is restricted by bedrock at about 38 inches. The shrink- 
swell potential is high. 

About half the acreage is cultivated. The rest is mostly 
range. The potential is good for cultivated crops, wind- 
break and environmental plantings, and range. It is fair 
for openland, rangeland, and woodland wildlife habitat. It 
is poor for building site development and sanitary facili- 
ties. 

This soil is well suited to grain sorghum, wheat, and 
soybeans and to grasses and legumes for hay and pas- 
ture. Erosion is a hazard in cultivated areas. Minimum 
tillage, grassed waterways, terraces, and contour farming 
reduce soil loss and conserve moisture. Returning crop 
residue to the soil helps in maintaining organic matter 
content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
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establishing plantings. Protection from livestock and fire 
is needed. 

The shrink-swell potential is a severe limitation for 
dwellings without basements. Properly designed and re- 
inforced foundations, foundation drains, and backfill of 
sand or gravel reduce the risk of structural damage. 
Depth to rock and the slow permeability are severe limi- 
tations for septic tank absorption fields. Depth to rock is 
a severe limitation for sewage lagoons. Onsite investiga- 
tion is needed to locate deep soils in less sloping areas 
that are more suitable for sewage lagoons. Low strength 
and the shrink-swell potential are severe limitations for 
local roads and streets. Strengthening or replacing the 
base material reduces these limitations. 

The capability subclass is lle. 


Lb—Labette silty clay loam, 3 to 6 percent slopes. 
This moderately sloping, well drained soil is on side 
slopes. Individual areas of this unit are irregular in shape 
and range from 5 to 25 acres. 

Typically the surface layer is dark grayish brown silty 
clay loam about 8 inches thick. The subsoil is about 20 
inches thick. The upper part is dark brown, firm silty clay 
loam. The middle part is brown, firm silty clay. The lower 
part is reddish brown, very firm silty clay. The underlying 
material is reddish brown silty clay. Bedrock is at a depth 
of about 38 inches. In some places the soi! contains a 
few chert fragments. 

Included with this soil in mapping are small areas of 
deep Martin soils on foot slopes. These soils make up 
about 10 to 15 percent of this unit. 

Permeability is slow, and available water capacity is 
moderate. Surface runoff is medium. The organic matter 
content is moderate, and natural fertility is medium. The 
surface layer is friable and is easily tilled. The root zone 
is restricted by bedrock at about 38 inches. The shrink- 
swell potential is high. 

About one-third the acreage is cultivated. The rest is 
mostly range. The potential is good for range. It is fair for 
cultivated crops, windbreak and environmental plantings, 
and openland wildlife habitat. Ії is poor for building site 
development and sanitary facilities. 

This soil is moderately well suited to grain sorghum, 
wheat, and soybeans and to grasses and legumes for 
hay and pasture. Erosion is a hazard in cultivated areas. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming reduce soil loss and conserve moisture. 
Returning crop residue to the soil helps in maintaining 
organic matter content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking. and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control: erosion and competing 


LYON COUNTY, KANSAS 


vegetation help to establish plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential is a severe limitation for 
dwellings without basements. Properly designed and re- 
inforced foundations, foundation drains, and backfill of 
sand and grave! reduce the risk of structural damage. 
Depth to rock and the slow permeability are severe limi- 
tations for septic tank absorption fields. Depth to rock is 
a severe limitation for sewage lagoons. Onsite investiga- 
tion is needed to locate deep soils in less sloping areas 
that are more suitable for sewage lagoons. Low strength 
and the shrink-swell potential are severe limitations for 
local roads and streets. Strengthening or replacing the 
base material reduces these limitations. 

The capability subclass is Ille. 


Lc—Labette silty clay loam, 2 to 6 percent slopes, 
eroded. This moderately sloping, well drained soil is on 
side slopes. Individual areas of this unit are irregular in 
shape and range from 5 to 25 acres. 

Erosion has removed most of the original surface 
layer. Typically the present surface layer is grayish brown 
silty clay loam about 4 inches thick. The subsoil is about 
20 inches thick. The upper part is dark brown, firm silty 
clay loam. The middle part is brown, firm silty clay. The 
lower part is reddish brown, very firm silty clay. The 
underlying material is reddish brown silty clay. Bedrock is 
at a depth of about 30 inches. In some places the 
surface layer is less clayey than is typical. 

Included with this soil in mapping are small areas of 
deep Martin soils on foot slopes. These soils make up 
about 10 to 15 percent of this unit. 

Permeability is slow, and available water capacity is 
moderate. Surface runoff is medium. The organic matter 
content is moderately low, and fertility is low. The sur- 
face layer is firm and is difficult to till. The root zone is 
restricted by bedrock at about 30 inches. The shrink- 
swell potential is high. 

About half the acreage is cultivated. The rest is mostly 

abandoned cropland. The potential is good for range. It 
is fair for cultivated crops, for windbreak and environ- 
mental plantings, and for openland, rangeland, and 
woodland wildlife habitat. It is poor for building site de- 
velopment and sanitary facilities. 
. This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. Further erosion is a hazard if this soil is cultivated. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming reduce soil loss and conservé moisture. 
Returning crop residue and other organic material to the 
soil improves fertility and soil tilth. 

This soil is suited to range. The major limitations in 
range management are related to the low forage produc- 
tion of abandoned cropland and to the hazard of ero- 
sion. Reseeding abandoned cropland with desirable mid 
and tall grasses improves forage production. An ade- 
quate plant cover and ground mulch are needed to 
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reduce runoff, prevent excessive soil loss, and improve 
the moisture supplying capacity. Overgrazing reduces the 
protective cover and causes deterioration of the plant 
community. The more desirable grasses are replaced by 
less productive mid and short grasses and by weeds. 
Proper stocking, deferred grazing, and brush manage- 
ment are needed to keep the range in good condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

Shrink-swell potential is a severe limitation for dwell- 
ings without basements. Properly designed and rein- 
forced foundations, foundation drains, and backfill of 
sand and grave! reduce the risk of structural damage. 
Depth to rock and the slow permeability are severe limi- 
tations for septic tank absorption fields. Depth to rock is 
a severe limitation for sewage lagoons. Onsite investiga- 
tion is needed to locate deep soils in less sloping areas 
that are more suitable for sewage lagoons. Low strength 
and the shrink-swell potential are severe limitations for 
local roads and streets. Strengthening or replacing the 
base material reduces these limitations. 

The capability subclass is Пе. 


Ld—Labette-Dwight complex, O to 2 percent 
slopes. This map unit consists of nearly level, well 
drained and moderately well.drained soils on ridgetops. It 
is 50 to 70 percent Labette soil and 30 to 50 percent 
Dwight soil. The Dwight soil is in slight depressions. 
Areas of the soils are so intricately mixed that it is not 
practical to map them separately. Individual areas are 
irregular in shape and range from 10 to 100 acres. 

Typically the Labette soil has a surface layer of dark 
grayish brown silty clay loam about 8 inches thick. The 
subsoil is about 25 inches thick. The upper part is dark 
brown, firm silty clay loam. The middle part is brown, firm 
silty clay. The lower part is reddish brown, very firm silty 
clay. The underlying material is reddish brown silty clay. 
Bedrock is at a depth of about 38 inches. In some 
places the subsoil contains chert fragments. In some 
places the surface layer is silt loam. 

Typically the Dwight soil has a surface layer of dark 
gray silt loam about 4 inches thick. The subsoil is about 
45 inches thick. The upper part is very dark grayish 
brown and brown, extremely firm silty clay. The lower 
part is brown, very firm silty clay. Bedrock is at a depth 
of about 49 inches. 

Included with this unit in mapping are small areas of 
Elmont and Sogn soils. The deep Elmont soils are in 
concave depressions. The shallow Sogn soils are on 
side slopes below Labette soils. Included soils make up 
10 to 15 percent of the unit. 

Permeability is slow in the Labette soil and very slow 
in the Dwight soil. Surface runoff is slow. Available water 
capacity is moderate in the Labette soil and. high in the 
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Dwight soil. The surface layer of the Labette soil is 
friable and is easily tilled. The surface layer of the 
Dwight soil has been mixed with the extremely firm sub- 
soil in tillage. Thus, it is firm and is difficult to till. The 
subsoil of the Dwight soil has excess sodium. The 
shrink-swell potential in both soils is high. 

Most of the acreage is range. A few areas are cultivat- 
ed. The potential is fair for cultivated crops, windbreak 
and environmental plantings, range, and rangeland wild- 
life habitat. It is poor for building site development and 
sanitary facilities. 

This map unit is moderately well suited to-wheat and 
grain sorghum and to grasses and legumes for hay and 
pasture. Erosion is a hazard in cultivated areas. Minimum 
tillage, grassed waterways, terraces, and contour farming 
reduce soil loss. Returning crop residue to the soil helps 
to maintain organic matter content and improves fertility 
and soil tilth. 

This soil is moderately well suited to range. Overgraz- 
ing reduces the vigor and growth of grasses. Proper 
stocking and rotation grazing are needed to keep the 
range in good condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential in both soils is a severe 
limitation for dwellings. Properly designed and reinforced 
foundations, foundation drains, and backfill of sand and 
gravel reduce the risk of structural damage. Slow perme- 
ability and the depth to rock in both soils are severe 
limitations for septic tank absorption fields. Depth to rock 
in the Labette soil is a severe limitation for sewage 
lagoons. It is a moderate limitation in the Dwight soil. 
Onsite investigation is needed to locate deep soils that 
are more suitable for sewage lagoons. Low strength and 
the shrink-swell potential in both soils are severe limita- 
tions for local roads and streets. Strengthening or replac- 
ing the base material reduces these limitations. 

The capability subclass is llle. 


Le—Ladysmith silty clay loam, 0 to 2 percent 
slopes. This nearly level, moderately well drained soil is 
on ridgetops. Individual areas are irregular in shape and 
range from 20 to 400 acres. 

Typically the surface layer is dark gray silty clay loam 
about 8 inches thick. The subsoil is about 29 inches 
thick. The upper part is dark gray, very firm silty clay. 
The lower part is dark grayish brown, mottled, very firm 
silty clay. The underlying material, to a depth of about 60 
inches, is light brownish gray and light gray silty clay 
loam. In some places the surface layer is silty clay. 

Included with this soil in mapping are small areas of 
Kenoma and Martin soils. Kenoma soils have a browner 
subsoil than Ladysmith soils. They are on the more slop- 
ing ridgetops below Ladysmith soils. Martin soils have a 
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thicker surface layer than Ladysmith soils. They are in 
slight depressions on ridgetops. Included soils make up 
5 to 10 percent of the unit. 

Permeability is very slow, and available water capacity 
is high. Surface runoff is slow. The organic matter con- 
tent is moderate, and natural fertility is medium. The 
surface layer is friable and is easily tilled. The shrink- 
swell potential is high. 

About three-fourths of the acreage is cultivated. The 
rest is mostly range. The potential is good for cultivated 
crops, windbreak and environmental plantings, and range 
and for орепіапа and rangeland wildlife habitat. it is poor 
for building site development and sanitary facilities. 

This soil is well suited to grain sorghum, wheat, and 
soybeans and to grasses and legumes for hay and pas- 
ture. The clay subsoil releases water slowly to plants. 
The soil is droughty during periods of low rainfall. Water 
sometimes ponds. Drainage ditches are needed. Mini- 
mum tillage, contour farming, and the return of crop 
residue to the soil help to maintain organic matter con- 
tent and fertility, reduce crusting, and increase water 
infiltration. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
establishing plantings. Protection from livestock and fire 
is needed. 

The shrink-swell potential is a severe limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand and gravel reduce 
the risk of structural damage. Slow permeability is a 
severe limitation for septic tank absorption fields. The 
soil is suitable for sewage lagoons. Low strength and the 
shrink-swell potential are severe limitations for local 
roads and streets. Strengthening or replacing the base 
material reduces these limitations. 

The capability subclass is lis. 


Ma 一 Martin silty clay loam, 1 to 4 percent slopes. 
This gently sloping, moderately well drained soil is on 
foot slopes. individual areas are long and narrow and 
range from 10 to 40 acres. 

Typically the surface soil is dark gray silty clay loam 
about 13 inches thick. The subsoil extends to a depth of 
about 60 inches. The upper part is dark gray, firm silty 
clay. The middle part is very dark grayish brown and 
grayish brown, very firm silty clay. The lower part is light 
olive brown, mottled, extremely firm silty clay. In some 
places the surface soil is silty clay. 

Included with this soil in mapping are small areas of 
Kenoma soils. Kenoma soils have a lighter surface layer 
than Martin soils. They are on less sloping lower foot 
slopes. They make up about 5 to 10 percent of the unit. 
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Permeability is slow, and available water capacity is 
high. Surface runoff is medium. The organic matter con- 
tent is moderate, and natural fertility is high. The surface 
layer is friable and is easily tilled. The shrink-swell poten- 
tial is high. 

About half the acreage is cultivated. The rest is mostly 
range. The potential is good for cultivated crops, wind- 
break and environmental plantings, and range and for 
openland and rangeland wildlife habitat. It is poor for 
building site development and sanitary facilities. 

This soil is well suited to grain sorghum, wheat, and 
soybeans and to grasses and legumes for hay and pas- 
ture. Erosion is a hazard in cultivated areas. Minimum 
tillage, grassed waterways, terraces, and contour farming 
reduce soil loss. Returning crop residue to the soil helps 
in maintaining organic matter content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking, rota- 
tion grazing, and uniform grazing distribution are needed 
to keep the range in good condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
establishing plantings. Protection from livestock and fire 
is needed. 

The shrink-swell potential is a severe limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage. Slow permeability is a 
severe limitation for septic tank absorption fields. In- 
creasing the size of the absorption field improves the 
functioning of septic tank systems. Slope is a moderate 
limitation for sewage lagoons. The less sloping areas are 
suitable sites. Low strength and shrink-swell potential are 
severe limitations for local roads and streets. Strength- 
ening or replacing the base material reduces these limi- 
tations. 

The capability subclass is lle. 


Mb—Martin silty clay loam, 4 to 7 percent slopes. 
This moderately sloping, moderately well drained soil is 
on foot slopes. Individual areas are long and rectangular 
and range from 10 to 80 acres. 

Typically the surface soil is dark gray silty clay loam 
about 12 inches thick. The subsoil extends to a depth of 
about 60 inches. The upper part is dark gray, firm silty 
clay. The middle part is very dark grayish brown and 
grayish brown, very firm silty clay. The lower part is light 
olive brown, mottled, extremely firm silty clay. In some 
places the surface soil is silty clay and has poor tilth. 

Included with this soil in mapping are small areas of 
Clime and Zaar soils. The moderately deep, calcareous 
Clime soils are on higher side slopes. The somewhat 
poorly drained Zaar soils are on lower foot slopes. These 
included soils make up 5 to 10 percent of the unit. 

Permeability is slow, and available water capacity is 
high. Surface runoff is medium. The organic matter con- 
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tent is moderate, and natural fertility is high. The surface 
layer is friable and is easily tilled. The shrink-swell poten- 
tial is high. 

About half the acreage is cultivated. The rest is mostly 
range. The potential is good for cultivated crops, wind- 
break and environmental plantings, and range and for 
openland and rangeland wildlife habitat. It is poor for 
building site development and sanitary facilities. 

This soil is well suited to grain sorghum, wheat, and 
soybeans and to grasses and legumes for hay or pas- 
ture. Erosion is a hazard in cultivated areas. Minimum 
tillage, grassed waterways, terraces, and contour farming 
reduce soil loss. Returning crop residue to the soil helps 
in maintaining organic matter content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking, rota- 
tion grazing, and uniform grazing distribution are needed 
to keep the range in good condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
establishing plantings. Protection from livestock and fire 
is needed. 

The shrink-swell potential is a severe limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage. Slow permeability is a 
severe limitation for septic tank absorption fields. In- 
creasing the size of the absorption field improves the 
functioning of septic tank systems. Slope is a moderate 
limitation for sewage lagoons. Onsite investigation is 
needed to locate deep soils in less sloping areas that 
are more suitable for sewage lagoons. Low strength and 
the shrink-swell potential are severe limitations for local 
roads and streets. Strengthening or replacing the base 
material reduces these limitations. 

The capability subclass is Ille. 


Mc—Martin silty clay, 3 to 7 percent slopes, 
eroded. This moderately sloping, moderately well 
drained soil is on foot slopes. Individual areas are long 
and rectangular and range from 10 to 40 acres. 

Erosion has removed most of the original surface 
layer. Typically the present surface layer is dark gray silty 
clay about 5 inches thick. The subsoil extends to a depth 
of about 60 inches. The upper part is dark gray, very firm 
silty clay. The middle: part is very dark grayish brown and 
grayish brown, very firm silty clay. The lower part is light 
olive brown, mottled, extremely firm silty clay. In some 
places the surface layer is silty clay loam. 

Included with this soil in mapping are small areas of 
moderately deep, calcareous Clime soils on higher side 
Slopes. These soils make up 5 to 10 percent of this unit. 

Permeability is slow, and available water capacity is 
high. Surface runoff is rapid. The organic matter content 
is moderately low, and natural fertility is medium. The 
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surface layer is very firm and is difficult to till. The shrink- 
swell potential is high. 

About half the acreage is cultivated. The rest is mostly 
abandoned cropland. The potential is good for range and 
for openland and rangeland wildlife habitat. It is fair for 
cropland and windbreak and environmental plantings. It 
is poor for building site development and sanitary facili- 
ties. 

This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. Further erosion is a hazard if this soil is cultivated. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming reduce soil loss. Returning crop residue or 
other organic material to the soil improves fertility and 
soil tilth. 

This soil is suited to range. The major limitations in 
range management are related to the low forage produc- 
tion of abandoned cropland and to the hazard of ero- 
sion. Reseeding abandoned cropland with desirable mid 
and tall grasses improves forage production. An ade- 
quate plant cover and ground mulch are needed to 
reduce runoff, prevent excessive soil loss, and improve 
the moisture supplying capacity. Overgrazing reduces the 
protective cover and causes deterioration of the plant 
community. The more desirable grasses are replaced by 
less productive mid and short grasses and by weeds. 
Proper stocking, deferred grazing, and brush manage- 
ment are needed to keep the range in good condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential is a severe limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage. Slow permeability is a 
severe limitation for septic tank absorption fields.. In- 
creasing the size of the absorption field improves the 
functioning of septic tank systems. Slope is a moderate 
limitation for sewage lagoons. Onsite investigation is 
needed to locate deep soils in less sloping areas that 
are more suitable for sewage lagoons. Low strength and 
.the shrink-swell potential are severe limitations for local 
roads and streets. Strengthening or replacing the base 
material reduces these limitations. 

The capability subclass is ІУе. 


Oa—Olpe-Kenoma complex, 3 to 15 percent 
slopes. This map unit consists of moderately sloping to 
strongly sloping, well drained and moderately well 
drained soils on side slopes and ridgetops. It is 50 to 70 
percent Olpe soil and 30 to 50 percent Kenoma soil. The 
Olpe soil is on strongly sloping side slopes and ridge- 
tops. The Kenoma soil is on the less sloping ridgetops. 
Areas of the soils are so intricately mixed that it is not 
practical to map them separately. Individual areas of this 
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unit are irregular in shape and range from 10 to 200 
acres. 

Typically the Olpe soil has a surface soil of dark gray- 
ish brown and brown gravelly silt loam about 15 inches 
thick. The subsoil extends to a depth of about 60 inches. 
The upper part is reddish brown, firm gravelly silty clay 
loam. The lower part is reddish brown, mottled, extreme- 
ly firm gravelly silty clay. 

Typically the Kenoma soil has a grayish brown silt 
loam surface layer about 10 inches thick. The subsoil 
extends to a depth of about 60 inches. The upper part is 
brown and grayish brown, mottled, very firm silty clay. 
The lower part is yellowish brown, mottled, very firm silty 
clay. : 

Included with this unit in mapping are small areas of 
Collinsville, Elmont, and Sogn soils. The shallow Collins- 
ville and Sogn soils are less sloping soils on lower side 
slopes. The deep Elmont soils are on foot slopes. Includ- 
ed soils make up 15 to 20 percent of the unit. 

Permeability is slow in the Olpe soil and very slow in 
the Kenoma soil. Surface runoff is rapid. The available 
water capacity is low in the Olpe soil and high in the 
Kenoma soil. The shrink-swell potential is moderate in 
the Olpe soil and high in the Kenoma soil. 

Most of the acreage is range. The potential is good for 
range. It is fair for openland wildlife habitat and wind- 
break and environmental plantings. It is poor for cultivat- 
ed crops, most building site development, and sanitary 
facilities. 

This unit is best suited to range and pasture. The 
major limitation is the hazard of erosion. An adequate 
plant cover and ground mulch are needed to reduce 
runoff, prevent excessive soil loss, and improve the 
moisture supplying capacity. Overgrazing reduces the 
protective plant cover and causes. deterioration of the 
plant community. The more desirable grasses are re- 
placed by less productive short grasses and by weeds. 
Proper stocking, rotation grazing, and deferred grazing 
are needed to keep the range in good condition. Poten- 
tial pond sites are numerous. ۱ 

This soil is moderately well suited to windbreak and 
environmental plantings. The Olpe soil is generally not 
suited to trees..Selecting adapted species and preparing 
the site to control erosion and competing vegetation help 
in establishing plantings. Protection from livestock and 
fire is needed. 

The shrink-swell potential and slope in the Olpe soil 
are moderate limitations for dwellings. The shrink-swell 
potential is a severe limitation in the Kenoma soil. Locat- 
ing dwellings in less sloping areas, properly designing 
and reinforcing foundations, installing foundation drains, 
and backfilling with sand and gravel reduce the risk of 
Structural damage. Slow permeability in the Olpe soil and 
very slow permeability in the Kenoma soil are severe 
limitations for septic tank absorption fields. Increasing 
the size of the absorption field improves the functioning 
of septic tank systems in the Oipe soil. Slope is a severe 
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limitation for sewage lagoons in the Olpe soil and a 
moderate limitation in the Kenoma soil. Onsite investiga- 
tion is needed to locate deep soils in less sloping areas 
that are more suitable for sewage lagoons. The shrink- 
swell potential and the slope are moderate limitations for 
local roads and streets in the Olpe soil. Low strength 
and the shrink-swell potential are severe limitations in 
the Kenoma soil. Strengthening or replacing the base 
material reduces these limitations. 
The capability subclass is Vle. 


Ob—Orthents, clayey. This map unit consists of soil 
material excavated from sand and gravel pits: The over- 
burden from these excavations is stockpiled in mounds 
adjacent to the pits. The mounds form a hummocky or 
hilly topography. The pits are commonly filled with water. 


The soil material is similar in texture to adjacent. 


bottom land soils and is mostly silty clay loam and silty 
clay. Most of the material has a high shrink-swell poten- 
tial. 

The pits provide water-related recreation. This unit pro- 
vides feeding areas for wildlife if vegetation is reestab- 
lished. Cottonwood trees are common invaders. No inter- 
pretations in use and management are made for this 
map unit because the material is variable. 


Oc—Osage silty clay. This nearly level, poorly 
drained soil is on flood plains that are flooded frequently. 
Individual areas.are long and irregular and range from 10 
to 1,000 acres. 

Typically the surface soil is dark gray silty clay about 
13 inches thick. The subsoil extends to a depth of about 
60 inches. It is dark gray and gray, extremely. firm silty 
clay. In some places the surface soil is silty clay loam. 

Included with this soil in mapping are small areas of 
Chase and Reading soils. The moderately well drained 
Chase soils are on low stream terraces. The well drained 
Reading soils are on stream terraces. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is very slow, and available water capacity 
is high. Surface runoff is slow. Organic matter content is 
moderate, and natural fertility is high. The surface layer 
is very firm and is difficult to til. A seasonal perched 
water table is within a depth of 1 foot in winter and 
spring. The shrink-swell potential is high. 

About two-thirds of the acreage is cultivated. The rest 
is mostly hayland. The potential is good for range and 
windbreak and environmental plantings. It is fair for culti- 
vated crops and for openland, rangeland, and woodland 
wildlife habitat. It is poor for building site development 
and sanitary facilities. 

This soil is moderately well suited to grain sorghum, 
wheat, and soybeans and to grasses and legumes for 
hay and pasture. Frequent flooding and ponding delay 
spring planting. Drainage ditches are needed in cultivat- 
ed areas. Returning crop residue or other organic materi- 
al to the soil improves soil tilth. 
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This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper use and rotation 
grazing are needed to maintain the range in good condi- 
tion. 

This soil is well suited to windbreak and environmental: 
plantings. Selecting adapted species ànd preparing the 
site to control competing vegetation help in establishing 
plantings. 

The hazard of flooding is a severe limitation for dwell- 
ings, septic tank absorption fields, sewage lagoons, and 
local roads and streets. Dikes, levees, or other flood- 
control structures reduce this hazard. 

The capability subclass is ИМ. 


Ra—Reading silt loam. This nearly level, well drained 
soil is on stream terraces that are rarely flooded. Individ- 
ual areas are long and irregular in shape and range from 
10 to 400 acres. 

Typically the surface soil is dark. grayish brown silt 
loam about 17 inches thick. The subsoil extends to a 
depth of about 60 inches. The upper part is dark brown, 
firm’ silty clay loam. The lower part. is dark yellowish 
brown and yellowish brown, firm silty clay loam. 

Included with this soil in mapping are small areas: of 
well drained Ivan soils on flood plains. These soils make 
up 5 to 10 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is high. Surface runoff is slow: The organic 
matter content is moderate, and natural fertility is high. 
The surface layer is friable and is easily tilled. The 
shrink-swell potential is moderate. 

Most of the acreage is cultivated. A few areas are 
range. The potential is good for cultivated crops, wind- 
break and environmental plantings, and range and for 
openland, rangeland, and woodland wildlife habitat. It is 
fair to poor for building site development and sanitary 
facilities. 

This soil is well suited to corn, wheat, and soybeans 
and to grasses and legumes. for hay and pasture. Mini- 
mum tillage and the return of crop residue to the soil 
help to maintain organic matter content and soil tilth, 
improve fertility, and increase water infiltration (fig. 5). 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control competing vegetation help in establishing 
plantings. 

The hazard of flooding is a severe limitation for dwell- 
ings. Dikes, levees, or other flood-contro! structures 
reduce this hazard. Moderately slow permeability is a 
severe limitation for septic tank absorption fields. In- 
creasing the size of the absorption field improves the 
functioning of septic tank systems. The systems need to 
be adequately protected from flooding. Seepage is a 
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moderate limitation for sewage lagoons. Sealing the la- 

goons reduces seepage. Sewage lagoons need to be 

adequately protected from flooding. Low strength is a 

severe limitation for local roads and streets. Strengthen- 

ing or replacing the base material reduces this limitation. 
The capability class is |. 


Ta—Tully silty clay loam, 2 to 7 percent slopes. 
. This moderately sloping, well drained soil is on foot 
slopes. Individual areas of this unit are irregular in shape 
and range from 20 to 100 acres. 

Typically the surface layer is dark grayish brown silty 
clay loam about 10 inches thick. The subsoil extends to 
a depth of about 60 inches. The upper part is dark 
grayish brown, firm silty clay loam. The middle part is 
dark grayish brown and grayish brown, firm and very firm 
silty clay. The lower part is brown, firm silty clay. In some 
places, material from the upper part of the subsoil has 
been mixed with the surface layer through plowing. 

Included with this soil in mapping are small areas of 
Clime and Kenoma soils. The moderately deep, calcare- 
ous Clime soils are on side slopes. The moderately well 
drained Kenoma soils are on ridgetops. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is slow, and available water capacity is 
high. Surface runoff is medium. The organic matter con- 
tent is moderate, and natural fertility is medium. The 
surface layer is friable and is easily tilled. The shrink- 
swell potential is high. 

About one-third the acreage is cultivated. The rest is 
mostly range. The potential is good for cultivated crops, 
windbreak and environmental plantings, range, and 
openland wildlife habitat. It is poor for building site devel- 
opment and sanitary facilities. 

This soil is well suited to grain sorghum, wheat, and 
soybeans and to grasses and legumes for hay and pas- 
ture. Erosion is a hazard in cultivated areas. Minimum 
tillage, grassed waterways, terraces, and contour farming 
reduce soil loss. Returning crop residue to the soil helps 
in maintaining organic matter content and soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is well suited to windbreak and environmental 
plantings. Selecting adapted species and preparing the 
site to control erosion and competing vegetation help in 
establishing plantings. Protection from livestock and fire 
is needed. 

The shrink-swell potential is a severe limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand and gravel reduce 
the risk of structural damage. Slow permeability is a 
severe limitation for septic tank absorption fields. In- 
creasing the size of the absorption field improves the 
functioning of septic tank systems. Slope is a moderate 
limitation for sewage lagoons. Onsite investigation is 
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needed to locate less sloping areas that are more suit- 
able for sewage lagoons. Low strength and the shrink- 
swell potential are severe limitations for local roads and 
streets. Strengthening or replacing the base material re- 
duces these limitations. 

The capability subclass is Пе. 


Tb—Tully silty clay loam, 3 to 7 percent slopes, 
eroded. This moderately sloping, well drained soil is on 
foot slopes. Individual areas are irregular in shape and 
range from 10 to 60 acres. 

Erosion has removed most of the original surface 
layer. Typically the present surface layer is dark grayish 
brown silty clay loam about 5 inches thick. The subsoil is 
about 45 inches thick. The upper part is dark grayish 
brown, firm silty clay. The middle part is grayish brown, 
very firm silty clay. The lower part is brown, firm silty 
clay. The underlying material to a depth of about 60 
inches is brown silty clay. 

Included with this soil in mapping are small areas of 
Clime and and Kenoma soils. The moderately deep, cal- 
careous Clime soils are on side slopes. The moderately 
well drained Kenoma soils are on ridgetops. Included 
soils make up about 10 to 15 percent of the unit. 

Permeability is slow, and available water capacity is 
high. Surface runoff is medium. The organic matter con- 
tent is moderately low, and natural fertility is low. The 
surface layer is firm and is difficult to til. The shrink-swell 
potential is high. 

About two-thirds of the acreage is cultivated. The rest 
is mostly abandoned cropland. The potential is good for 
range. It is fair for cultivated crops, for windbreak and 
environmental plantings, and for openland, rangeland, 
and woodland wildlife habitat. It is poor for building site 
development and sanitary facilities. 

This soil is moderately well suited to wheat and grain 
sorghum and to grasses and legumes for hay and pas- 
ture. Further erosion is a hazard if this soil is cultivated. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming reduce soil loss. Returning crop residue and 
other organic material to the soil improves fertility and 
soil tilth. 

This soil is suited to range. The major limitations in 
range management are related to the low forage produc- 
tion of abandoned cropland and to the. hazard of ero- 
sion. Reseeding abandoned cropland with desirable mid 
and tall grasses improves forage production. An ade- 
quate: plant -cover and: ground. mulch .are needed to 
reduce runoff, prevent excessive soil loss, and improve 
the moisture supplying capacity. Overgrazing reduces the 
Protective cover and causes deterioration of the plant 
community. The more desirable grasses are replaced by 
less productive mid and short grasses and by weeds. 
Proper stocking, deferred grazing, and brush manage- 
ment are needed to keep the range in good condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 


LYON COUNTY, KANSAS 


preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential is a severe limitation for 
dwellings. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand and gravel reduce 
the risk of structural damage. Slow permeability is a 
severe limitation for septic tank absorption fields. In- 
creasing the size of the absorption field improves the 


functioning of septic tank systems. Slope is a moderate - 


limitation for sewage lagoons. Onsite investigation is 
needed to locate less sloping areas that are more suit- 
able for sewage lagoons. Low strength and the shrink- 
swell potential are severe limitations for local roads and 
streets. Strengthening or replacing the base material re- 
duces these limitations. 

The capability subclass is Ше. 


Tc—Tully-Clime complex, 7 to 15 percent slopes. 
This map unit consists of strongly sloping, well drained 
and moderately well drained soils on side slopes and 
ridgetops. || is 70 to 90 percent Tully soil and 10 to 30 
percent Clime soil. The Tully soil is on the steeper side 
slopes. The Clime soil is on the less sloping ridgetops. 
Areas of these soils are so intricately mixed that it is not 
practical to map them separately. Individual areas are 
irregular in shape and range from 20 to 200 acres. 

Typically the Tully soil has a surface layer of dark 
grayish brown silty clay loam about 10 inches thick. The 
subsoil extends to a depth of about 60 inches. The 
upper part is dark grayish brown, firm silty clay loam. The 
middle part is dark grayish brown and grayish brown, firm 
and very firm silty clay. The lower part is brown, firm silty 
clay. 

Typically the Clime soil has a surface layer of dark 
grayish brown silty clay about 8 inches thick. The subsoil 
is grayish brown, very firm silty clay about 11 inches 
thick. The underlying material is light olive gray silty clay. 
Bedrock is at a depth of about 34 inches. In some 
places limestone fragments are on the surface. 

Included with this unit in mapping are small areas of 
shallow Sogn soils on the less sloping upper side slopes. 
These soils make up 5 to 10 percent of the unit. 

Permeability is slow. The available water capacity is 
high in the Tully soil and low in the Clime soil. Surface 
runoff is rapid. The Clime soil is calcareous throughout. 
The root zone in the Clime soil is restricted by bedrock 
at about 34 inches. The shrink-swell potential is high in 
the Tully soil and moderate in the Clime soil. 

Most of the acreage is range. The potential is good for 
range. It is fair for openland and rangeland wildlife habi- 
tat and windbreak and environmental plantings. It is poor 
for cultivated crops, building site development, and sani- 
tary facilities. 

This unit is best suited to range and pasture. The 
major limitation is the hazard of erosion. An adequate 
plant cover and ground mulch are needed to reduce 
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runoff, prevent excessive soil loss, and improve the 
moisture supplying capacity. Overgrazing reduces the 
protective plant cover and causes deterioration of the 
plant community. The more desirable grasses are re- 
placed by less productive short grasses and by weeds. 
Proper stocking, rotation grazing, and deferred grazing 
are needed to keep the range in good condition. Poten- 
tial pond sites are numerous. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential in the Tully soil is a severe 
limitation for dwellings without basements. Тһе shrink- 
swell potential and slope are moderate limitations in the 
Clime soil. Properly designed and reinforced foundations, 
foundation drains, and backfill of sand or gravel reduce 
the risk of structural damage. Slow permeability and 
depth to rock in the Clime soil are severe limitations for 
septic tank absorption fields. Slow permeability is a 
severe limitation in the Tully soil. Increasing the size of 
absorption fields in the Tully soil improves the function- 
ing of septic tank systems. Slope is a severe limitation 
for sewage lagoons in both soils. Onsite investigation is 
needed to locate deep soils in less sloping areas that 
are more suitable for sewage lagoons. Low strength in 
both soils and the shrink-swell potential in the Tully soil 
are severe limitations for local roads and streets. 
Strengthening or replacing the base material reduces 
these limitations. 

The capability subclass is Vle. 


Уа--Уіпіапа loam, 4 to 10 percent slopes. This 
moderately sloping, somewhat excessively drained soil is 
on side slopes. Individual areas are irregular in shape 
and range from 10 to 40 acres. 

Typically the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is dark grayish brown, 
friable loam about 5 inches thick. The underlying material 
is brown loam. Bedrock is at a depth of about 19 inches. 

Included with this soil in mapping are small areas of 
moderately deep Bates and Eram soils. Both soils are on 
lower foot slopes. They make up 10 to 15 percent of the 
unit. 

Permeability is moderate, and available water capacity 
is very low. Surface runoff is medium. Root development 
is restricted by bedrock at about 19 inches. 

Most of the acreage is range. A few areas are cultivat- 
ed with the adjoining cultivated soils. The potential is 
good for range. It is fair for rangeland wildlife habitat. It is 
poor for cultivated crops, windbreak and environmental 
plantings, building site development, and sanitary facili- 
ties. 

This unit is best suited to range. The major limitations 
in range management are the hazards of erosion and 
droughtiness because of the very low available water 
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capacity. An adequate plant cover and ground mu'ch аге 
needed to reduce runoff, prevent excessive soil loss, 
and improve the moisture supplying capacity. Overgraz- 
ing reduces the vigor and growth of grasses and causes 
deterioration of the plant community. The more desirable 
grasses are replaced by less productive mid and short 
grasses and by weeds. Proper stocking, rotation grazing, 
and uniform grazing distribution are needed to keep the 
range in good condition. Potential pond sites are numer- 
ous. 

Depth to rock is a moderate limitation for dwellings 
without basements and for local roads and streets. It is a 
severe limitation for septic tank absorption fields. Depth 
to rock and the slope are severe limitations for sewage 
lagoons. Onsite investigation is needed to locate adjoin- 
ing deep soils in less sloping areas that are more suit- 
able for sanitary facilities. 

The capability subclass is Vle. 


Za—Zaar silty clay, 2 to 5 percent slopes. This 
gently sloping, somewhat poorly drained soil is on foot 
slopes. Individual areas are irregular in shape and range 
from 20 to 200 acres. 

Typically the surface soil is dark gray silty clay about 
14 inches thick. The subsoil extends to a depth of about 
60 inches. It is very dark grayish brown, dark grayish 
brown, and grayish brown, extremely firm silty clay. 

Included with this soil in mapping are small. areas of 
moderately deep, calcareous Clime soils on the upper 
part of foot slopes. Thése soils make up 10 to 15 per- 
cent of the unit. 

Permeability is very slow and available water capacity 
is high. Surface runoff is medium. The organic matter 
content is moderate, and natural fertility is high. The 
surface layer is firm and is difficult to till. A seasonal 
perched water table is within 1 to 2 feet of the surface in 
winter and spring. The shrink-swell potential is high. 

Most of the acreage is range. A few areas are cultivat- 
ed. The potential is good for range. It is fair for cultivated 
crops, for windbreak and environmental plantings, and 
for openland and rangeland wildlife habitat. || is poor for 
building site development and sanitary facilities. 

This soil is moderately well suited to wheat, grain sor- 
ghum, and soybeans and to grasses and legumes for 
hay and pasture. Erosion is a hazard in cultivated areas. 
Minimum tillage, grassed waterways, terraces, and con- 
tour farming reduce soil loss. Returning crop residue to 
the soil helps to maintain organic matter content and 
improve soil tilth. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of grasses. Proper stocking and 
rotation grazing are needed to keep the range in good 
condition. 

This soil is moderately well suited to windbreak and 
environmental plantings. Selecting adapted species and 
preparing the site to control erosion and competing 
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vegetation help in establishing plantings. Protection from 
livestock and fire is needed. 

The shrink-swell potential and wetness are severe limi- 
tations for dwellings. Properly designed and reinforced 
foundations, foundation drains, and backfilling of sand or 
gravel reduce the risk of structural damage. Wetness 
and very slow permeability are severe limitations for 
septic tank absorption fields. Slope is a moderate limita- 
tion for sewage lagoons. Onsite investigation is needed 
to locate less sloping areas that are more suitable for 
sewage lagoons. Low strength and the shrink-swell po- 
tential are severe limitations for local roads and streets. 
Strengthening or replacing the base material reduces 
these limitations. 

The capability subclass is Пе. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, and range- 
land, as sites for buildings, highways and other transpor- 
tation systems, sanitary facilities, and parks and other 
recreation facilities, and for wildlife habitat. From the 
data presented, the potential of each soil for specified 
land.uses can be determined, soil limitations to these 
land uses can be identified, and costly failures in houses 
and other structures, caused by unfavorable soil proper- 
ties, can be avoided. A site where soil propertiés аге 
favorable can be selected, or practices that will over- 
come the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with 
the natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
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Other information indicates: the presence of bedrock, 
wetness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties. of the soil. Pavements, 
sidewalks, campsites, playgrounds, and trees and shrubs 
are influenced by the nature of the soil. 


Crops and pasture 


Earl J. Bondy, conservation agronomist, Soil Conservation Service, 
helped prepare this section. 


The major management concerns in the use of the 
soils for crops and pasture are described in this section. 
In addition, the crops or pasture plants best suited to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classi- 
fication used by the Soil Conservation Service is ex- 
plained; and the estimated yields of the main crops and 
hay and pasture plants aré presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of the survey area and about the man- 
agement practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion “Soil maps for detailed planning.” Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

Approximately 35 percent of the acreage in Lyon 
County was used for harvested crops during the 10 
years ending in 1976. During this period, about 33 per- 
cent of the cropland was in sorghum, 23 percent in 
wheat, 18 percent in soybeans, 15 percent in corn, and 
11 percent in alfalfa, oats, barley, and rye. 

The acreage of sorghum increased by 24 percent and 
the acreage of soybeans by 9 percent during this period, 
The acreage of all other crops decreased. 

The Kenoma soil is used most extensively for crops in 
the county. Soils used less extensively are Martin, La- 
dysmith, Chase, Ivan, Reading, and Osage. 

Erosion is the major hazard on about 75 percent of the 
cropland in Lyon County. Erosion is a hazard if the slope 
is more than 1 percent. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plow layer. Loss of the surface layer is 
especially damaging on soils that have a clayey subsoil, 
for example, Kenoma, Martin, and Ladysmith. soils. 
Second, erosion results in sediment entering streams. 
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Control of erosion minimizes the pollution of streams by 
sediment and improves the quality of water. 

Erosion control practices are becoming more common 
in Lyon County. Erosion control provides a protective 
cover, reduces runoff, and increases infiltration. A crop- 
ping system that keeps a plant cover on the soil for 
extended periods reduces the risk of erosion and pre- 
serves the productive capacity of the soil. 

Terraces and diversions reduce the length of slopes 
and thus reduce the rate of runoff and the hazard of 
erosion. They are most practical on deep, well-drained 
soils that have uniform regular slopes. Practically all of 
the soils in the county are suitable for terracing. 

Contour tillage should generally be used in combina- 
tion with terraces. Contour tillage is best suited to those 
soils that have smooth, uniform slopes and are suitable 
for terracing. 

Leaving crop residue on the surface by minimum til- 
lage or stubble mulching increases infiltration and re- 
duces runoff and the hazard of water erosion. The extra 
cover is essential in controlling wind erosion. 

Information on the design of erosion control practices 
is available in county offices of the Soil Conservation 
Service. The latest information and suggestions on grow- 
ing crops can be obtained from the Cooperative Exten- 
sion Service or the Soil Conservation Service. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the crop is not 
suited to or not commonly grown on the soil. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate 
and the soil. A few farmers may be obtaining average 
yields higher than those shown in table 5. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and. seedbed preparation and tilling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
levels of nitrogen, phosphorus, potassium, and trace ele- 
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ments for each crop; effective use of crop residues, 
barnyard manure, and green-manure crops; harvesting 
crops with the smallest possible loss; and timeliness of 
all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooper- 
ative Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for inter- 
pretations designed to show suitability and limitations of 
groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. The 
capability class and subclass levels are defined in the 
following paragraphs. A survey area may not have soils 
of all classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class Il soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class ΙΙΙ soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 


SOIL SURVEY 


Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class Vil soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, 2, и, 5, or 
с, to the class numeral, for example, lle. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or ¢ because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability subclass is identified in the description 
of each soil mapping unit in the section “Soil maps for 
detailed planning.” 


Rangeland 


Leonard J. Jurgens, range conservationist, Soil Conservation Serv- 
ice, helped prepare this section. 


About 254,000 acres, or 45 percent, of Lyon County is 
rangeland that is used mainly for cattle. An additional 
27,000 acres is pasture. Pasture and crop residue sup- 
plement the rangeland grazing. Most of the rangeland is 
in the Flint Hills. 

The principal livestock enterprises are cow-calf oper- 
ations and stocker-feeder and yearling programs. Also in 
the county are a number of feedlots ranging from small 
to large. Several meat packing plants, one with a nation- 
wide distribution system, provide an excellent outlet for 
livestock produced in the county and surrounding area. 

If well managed, practically all the soils in the county 
have the potential for producing high quality forage for 
grazing animals and rangeland wildlife. The soils, cli- 
mate, and topography in Lyon County make these range- 
lands a natural resource that responds readily to well 
planned grazing management. 

Where climate and topography are about the same, 
differences in the kind and amount of vegetation that 
rangeland can produce are related closely to the kind of 
soil. Efféctive management is based on the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the total annual production of vegetation in 
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favorable, normal, and unfavorable years; the character- 
istic vegetation; and the expected percentage of each 
species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural 
plant community that is predominantly grasses, forbs, or 
shrubs suitable for grazing or browsing. The following are 
explanations of column headings in table 6. 

A range site is a distinctive kind of rangeland that 
differs from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those 
areas where the relationship between soils and vegeta- 
tion has been established, range sites can be interpreted 
directly from the soil map. Properties that determine the 
capacity of the soil to supply moisture and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production refers to the amount of vegetation 
that can be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year the amount and distribution of pre- 
cipitation and the temperatures are such that growing 


conditions are substantially better than average; in a 


normal year these conditions are about average for the 
area; in an unfavorable year, growing conditions are well 
below average, generally because of low available soil 
moisture. 

Dry weight refers to the total air-dry vegetation pro- 
duced per acre each year by the potential natural plant 
community. Vegetation that is highly palatable to live- 
stock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively 
by wildlife. 

Characteristic species of grasses, grasslike plants, 
forbs, and shrubs that make up most of the potential 
natural plant community on each soil are listed by 
common name. Under Composition, the expected pro- 
portion of each species is presented as the percentage, 
in air-dry weight, of the total annual production of herba- 
ceous and woody plants. The amount that can be used 
as forage depends on the kinds of grazing animals and 
on the grazing season. Generally all of the vegetation 
produced is not used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munity, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity with the potential natural plant community on a 
particular range site. The more closely the existing com- 
munity resembles the potential community, the better the 
range condition. The objective in range management is 
to control grazing so that the plants growing on a site 
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are about the same in kind and amount as the potential 
natural plant community for that site. Such management 
generally results in the maximum production of vegeta- 
tion, conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat below 
the potential meets grazing needs, provides wildlife habi- 
tat, and protects soil and water resources. 

In Lyon County it is usually feasible to manage for 
excellent range condition. Good grazing management 
can restore the natural plant community, or the excellent 
range condition, on most of the rangeland in the county. 
On some poor quality rangeland and abandoned crop- 
land, referred to as go-back land, seeding is needed to 
restore the potential natural plant community. 

At the present time only about 10 percent of the ran- 
geland in the county is producing its potential. About 70 
percent can be restored to its production potential with 
improved grazing management and some supplemental 
practices. About 20 percent needs renovation or reestab- 
lishment. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, build- 
ings, and yards from wind and snow. Windbreaks also 
help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-growing 
broad-leaved and coniferous species provide the most 
protection. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. A healthy planting stock of suitable species 
planted properly on a well prepared site and maintained 
in good condition can insure a high degree of plant 
Survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 
20 years. The estimates in table 7, based on measure- 
ments and observation of established plantings that have 
been given adequate care, can be used as a guide in 
planning windbreaks and screens. Additional information 
about planning windbreaks and screens and the planting 
and care of trees can be obtained from local offices of 
the Soil Conservation Service or the Cooperative Exten- 
sion Service or a nursery. 


Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers and ranch- 
ers. 
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The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties" section. 
The ratings were deterrnined jointly by soil scientists and 
engineers οἵ the Soil Conservation Service using known 
relationships between the soi! properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay min- 
erals, mineralogy of the. sand and silt fractions, and the 
kind of adsorbed cations were also considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated. for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, compressibility, slope stability, and other 
factors of expected soil behavior in engineering uses. As 
appropriate, these values can be applied to each major 
horizon of each soil or to the entire profile. 

These factors. of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
Systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate" alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite. investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of struc- 
tures already built to the properties of the kinds of soil 
on which they are built so that performance of similar 
structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for Soil material 
below a depth of 5 or 6 feet. Also, because of the scale 
of the detailed map in this soil survey, small areas of 
solls that differ from the dominant soil may be included 
in mapping. Thus, these data do not eliminate the need 
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for onsite investigations, testing, and analysis by person- 
nel having expertise in the specific use contemplated. 

The information is presented mainly in tables. Table 8 
shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 9, for sani- 
tary facilities; and table 11, for water management. Table 
10 shows the suitability of each kind of soil as a source 
of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 8. A slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A тод- 
erate limitation indicates that soil properties and site fea- 
tures are unfavorable for the specified use, but the limi- 
tations can be overcome or minimized by special plañ- 
ning and design. A severe limitation indicates that one or 
more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in con- 
struction effort, special design, or intensive maintenance 
is required. For some soils rated severe, such costly 
measures. may not be feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are -affected by 
slope ‘of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

‘Dwellings and small commercial buildings referred to 
in table 8 are built on undisturbed soil and have founda- 
tion loads of a dwelling по-тоге than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi. 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
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not occur. These ratings.:were. determined from esti- 
mates of the shear strength, compressibility, and shrink- 
swell potential of the soil. Soil. texture, plasticity and іп- 
place density, soil wetness, and depth to a seasonal 
high water table.were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for basements, 
lawns, and gardens. Depth to bedrock, slope, and large 
stones in or-on the soil are also important considerations 
in the choice of sites for these structures and were 
considered in determining the ratings. Susceptibility to 
flooding is a serious hazard. 

Local roads. and streets referred to in table 8 have an 
all-weather surface that сап carry light to medium traffic 
all year. They. consist of a subgrade of. the underlying 
soil material; а base of gravel, crushed rock fragments, 
or.soil material stabilized with lime or cement; and a 
flexible or rigid .surface, commonly asphalt or, concrete. 
The roads аге graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
Soil texture, derisity, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capac- 
ity used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock of very compact layers, and 
content of large stones affect stability. and ease of exca- 
vation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of ‘septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features.to 
be considered in design апа installation. Also, those soil 
properties that: affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
Officials... Table 9 shows the degree and kind of limita- 
tions of each soil for.such uses and for use of the.soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as sight, 


Soils are. generally favorable. for the specified use and: 


limitations are minor -and easily overcome; if moderate, 
soil properties. or site features are unfavorable for the 


specified use, but limitations can be overcome by special 


planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, or poor, which, respectively, mean 
about the same as the terms sight, moderate, and 
Severe. 
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Septic tank absorption. fields. аге subsurface systems 
of. tile or .perforated pipe that: distribute effluent from а 
septic tank into. the natural. soil. Only the. soil horizons. 
between depths of 18 and 72.inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those.that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to, bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil, erosion and 
soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the efflu- 


ent, and ground water in the area may be contaminated. 


On' many of the soils that have moderate or severe 
limitations for use as septic tank absorption. fields, a 
system to lower the séasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the sólid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil' material. 
Aerobic lagoons generally are designed to hold sewage 
within a' depth of 2 to 5 feet. Nearly impervious soil 
material: for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very. high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the. lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce the lagoon's capacity for liquid waste. Slope, 
depth to bedrock, апа” susceptibility to flooding also 
affect the suitability of sites for sewage lagoons or the 
cost of construction. Shear strength and permeability of 
compacted soil material affect the performance of em- 
bankments. . 

Sanitary landfill is a method of disposing.of solid waste 


‘by placing refuse in successive layers either in excavat- 


ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with 8 thin layer 
of soil. material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. Thé best 
soils have a loamy or silty texture, have moderate to 
slow permeability, are. deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
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ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on а wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 

the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into trench- 
es. 
Unless otherwise stated, the limitations in table 9 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaiuated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 10 by 
ratings of good, fair, or poor. The texture, thickness, and 
organic-matter content. of each soil horizon are important 
factors in rating soils for use as construction materials. 
Each soil is evaluated to the depth observed, generally 
about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which: generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 


cement is not considered in the ratings, but information. 


about some of the soil properties that influence such 
performance is given in the descriptions of the soil 
series. 
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The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential and few cobbles and stones. They 
are at least moderately well drained and have slopes of 
15 percent or less. Soils rated fair have a plasticity index 
of less than 15 and have other limiting features, such as 
moderate  shrink-swell potential, moderately steep 
slopes, wetness, or many stones. If the thickness of 
suitable material is less than 3 feet, the entire soil is 
rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of soluble 
salts or toxic substances. Organic matter in the A1 or Ap 
horizon greatly increases the absorption and retention of 
moisture and nutrients. Therefore, the soil material from 
these horizons should be carefully preserved for later 
use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have. 
gentle slopes. They are low in soluble salts that can limit 
or prevent plant growth. They are naturally fertile or 
respond well to fertilizer. They are not so wet that exca- 
vation is difficult during most of the year. 
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Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have ‘appreciable amounts of 
gravel, stones, or soluble sait. 

Soils: rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as A1 or Ap in the soil 
series descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 11 soil and site features that affect use 
are indicated for each kind of soil. This information is 
significant in planning, installing, and maintaining water 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of a soil for 
use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; salinity and alkalinity; and availability of 
outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabil- 
ity of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water 
table. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and.steep- 
ness of slope; depth to bedrock, hardpan, or other unfa- 
vorable material; large stones; permeability; ease of es- 
tablishing vegetation; and resistance to water erosion, 
soil blowing, soil slipping, and piping. 
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Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that. affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 


Recreation 


Robert J. Higgins, biologist, Soil Conservation Service, helped pre- 
pare this section. 


Several watershed lakes and farm ponds in Lyon 
County and the Neosho and Cottonwood Rivers provide 
opportunities for water-based recreation on privately 
owned lands. Several large reservoirs in surrounding 
counties provide public lands for recreation. 

The soils of the survey area are rated in table 12 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric- 
tive soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and accessi- 
bility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vegeta- 
tion, access to water, potential water impoundment sites 
available, and either access to public sewerlines or suit- 
ability of the soil for septic tanks or sewage lagoons. 
Soils subject to flooding are limited, in varying degree, 
for recreation use by the duration and intensity of flood- 
ing and the season when flooding occurs. Onsite as- 
sessment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Slight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 12 can be supplemented by 
information in other parts of this survey. Especially help- 
ful are interpretations for septic tank absorption fields, 
given in table 9, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
8. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
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stones or boulders can greatly increase the cost of соп- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic.. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do ‘not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or: of building access roads and parking 
areas. 

Playgrounds .require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet ог subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after. rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the.soil over bed- 
rock or.hardpan should be enough to allow necessary 
grading. 

Paths and trails for walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They should have moderate slopes 
and have few or no. stones or boulders on the surface. 


Wildlife habitat 


` Robert J. Higgins, biologist, Soil Conservation Service, helped pre- 
pare this section. 


The main game species in Lyon County:are the bob- 
white quail, mourning dove, several species of waterfowl, 
cottontail, fox squirrel, and whitetail deer. 

Nongame species of wildlife are numerous because of 
the diverse habitat types. Cropland, woodland, and 
grassland are interspersed. throughout the county creat- 
ing the. desirable edge effect that attracts many species. 

Furbearers are common along .the Neosho and Cot- 
tonwood Rivers and their tributaries. Trapping is done on 
a limited basis. 

Lakes, ponds, and streams provide good to excellent 

fishing. Species commonly taken. in the county are chan- 
nel cat, bullhead and flathead catfish, bass, bluegill, sun- 
fish, and carp. 
- Soils directly. affect the kind and amount of vegetation 
that is available to ‘wildlife as food and cover; апа. they 
affect the construction of water impoundments. The kind 
and abundance of wildlife: that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If.any one of these .elements is missingi: is 
inadequate, .or:is inaccessible; wildlife either are scarce 
or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 


by maintaining the existing plant cover, or by helping-the. 


natural establishment of desirable plants. 
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In table 13, the. soils ‘in the survey area are rated 
according to.their potential to support the main kinds of 
Wildlife. habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining: specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. . 

The potential .of the soil is rated good, fair, poor, or 
very poor. A rating of: good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, апа: satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or. maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor, means that limita- 
tions are severe for the designated element or kind of 


wildlife habitat. Habitat can be created, improved, or 


maintained ín most places, but. management is difficult 
and must be intensive. A rating ‘of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can bé expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed- -producing annuals 
used by wildlife. The major Soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of thé surface layer, ‘available water capac- 
ity, wetness, slope; surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, 
wheat, soybeans, and grain sorghum. 

Grasses and legumes are domestic perennial grasses 
and herbaceous’ legumes: that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lishéd grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and -soil moisture are also considerations. 
Examples of' wild herbaceous plants are bluestem, 
switchgrass,’ Indiangrass; goldenrod, ragweed, native le- 
gumes, wheatgrass, and grama. 
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Hardwood trees and the associated woody understory 
provide ‘cover for wildlife and produce nuts, seeds, fruit, 
buds, catkins, twigs, bark, or foliage: that wildlife. eat. 
Major soil properties that. affect growth. of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native plants 
are oak, cottonwood, black cherry, black walnut, hack- 
berry, willow, green ash, hawthorn, hickory, and mulber- 
ry. Examples of fruit-producing shrubs that are commer- 
cially: available and suitable for planting on soils rated 
good are Russian-olive, autumn-olive, plum, fragrant 
sumac, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
‘ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capac- 
ity, and wetness. Examples. of coniferous plants are red- 
cedar, pine, and spruce. 

Shrubs are bushy woody plants that. produce fruit, 
seed, buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Major soil properties that affect the growth of shrubs are 
depth of the root zone, available water capacity, salinity, 
and moisture. Examples of shrubs are dogwood, goose- 
berry, blackberty, buckbrush, prairie rose and sumac. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sùr- 
face stoniness. Examples of wetland plants are 
smartweed, cattails, saltgrass, indigobush, buttonbush, 
prairie cordgrass, and rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or: by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, waterfowl feeding ‘areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain ‘and seed 
crops, grasses and legumes, and. wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include bobwhite quail, meadowlark, field sparrow, cot- 
tontail rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods "ог 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted 
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to these areas include owls, thrushes, woodpeckers, 
squirrels, opossum, raccoon, and whitetail deer: 

Rangeland habitat consists of areas of wild herba- 
ceous plants and shrubs. Wildlife attracted to. rangeland 
include coyotes, badgers, jack rabbits, hawks, dickcis- 
sels, killdeer; and meadowlark. 

The right.location and a plant cover the soil can sup- 
port must be considered in developing. specific habitat 
for wildlife, Onsite technical assistance in planning wild- 
life areas and in determining suitable species of vegeta- 
tion for planting can be obtained from the Soil Conserva- 
tion Service, the Kansas Fish and Game Commission, 
and the Kansas Extension Service. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil scien- 
tists can identify several important soil properties. They 
note the seasonal soil moisture condition or the pres- 
ence of free water and its depth. For each horizon in the 
profile, they поје the thickness and color of the ‘soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern’ of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine: all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby 
survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
zon of each-soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within. the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
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Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about ‘other properties in each horizon is 
given for each soil series in the section “Soil series and 
morphology.” 

Texture is described in table 14 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, “gravelly loam.” Other texture terms are 
defined in the Glossary. ۱ 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified). (2) and the system adopted by the 
American Association of State Highway and Transporta- 
tion Officials (AASHTO) (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as. Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
A-1 through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group A-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group A-7, are fine-grained soils. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from 0 for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated 
classification, without group index numbers, is given in 
table 14. Also in table 14 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainly by observing volume percentage in the 
field. and then converting that, by formula, to weight 
percentage. 
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Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Range in 
liquid limit and plasticity index is estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 15 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major, horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. 

Soil reaction is expressed as a range in PH values. 
The range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
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be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
The soil-loss tolerance factor (T) is the maximum rate of 
soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soil loss 
per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine . sandy 
loams, and very fine sandy loams. These soils are highly 
erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than.35 percent clay. These soils are 
moderately erodible, but crops can. be grown if measures 
to control soil blowing are used. 
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5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

7. Silty clay loams that are less than 35 percent.clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops. can 
easily be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have.a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary: covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration 
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of flooding and the time of year when flooding is most 
likely. The ratings are based on evidence in the soil 
profile of the effects of flooding, namely thin strata of 
gravel, sand, silt, or, in places, clay deposited by flood- 
water; irregular decrease in organic matter content with 
increasing depth; and absence of distinctive soil horizons 
that form in soils of the area that are not subject to 
flooding. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding; and on information that relates the position of 
each soil on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2. weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicat- 
ed. 

Information about the seasonal high water table helps 
in assessing the need for specially designéd foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are based 
on measurements made in many soil borings and on 
other observations during the mapping of the soils. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippable bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 200- 
horsepower tractor, but hard bedrock generally requires 
blasting. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil. moisture, particle-size distribution, 
total acidity, and electrical conductivity of the soil materi- 
al. The rate of corrosion of concrete is based mainly on 
the sulfate content, texture, and acidity of the soil. Pro- 
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tective measures for steel or more resistant concrete 
help to. avoid or minimize damage resulting: from the 
corrosion. Uncoated steel intersecting soil boundaries or 
Soil horizóns is more suscéptible to corrosion than an 
installation that is entirely within one kind of soil or within 
one soil horizon. 


Classification of the soils 


The system of soil. classification currently. used was 
adopted by the National. Cooperative Soil Survey in 
1965. Readers interested іп Липћег details about the 
system should refer to "Soil taxonomy" (4). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series.. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
Science and other disciplines. The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 17, the soils of 
the survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree οἱ 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Udoll (Ма, meaning humid, plus о/, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
Soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Argiudolls (Argi, meaning 
argillic horizons, plus udo//, the suborder of Mollisols that 
have an udic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
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one or more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Argiudolls. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activity below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. А family: name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is fine-silty, mixed, mesic, Typic Ar- 
giudolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (3). Untess 
otherwise noted, matrix colors described are for dry soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or mapping units, of each soil series are de- 
scribed in the section “Soil maps for detailed planning.” 


Bates series 


The Bates series consists of moderately deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in material weathered from sandstone and 
silty or sandy shale. Slopes range from 3 to 8 percent. 

Bates soils are similar to Collinsville soils and are 
commonly adjacent to Elmont and Kenoma soils. Collins- 
ville soils are shallow over sandstone. Elmont and 
Kenoma soils are deep over shale. Elmont soils occur on 
foot slopes. below Bates soils, and Kenoma soils are on 
ridgetops. 
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Typical pedon in an area of Bates loam, 3 to 6 percent 
slopes, 2,100 feet east and 50 feet north of southwest 
corner sec. 22, T. 21 S., R. 11 E. 


А1—0 to 9 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; moderate fine 
and medium granular structure; slightly hard, friable; 
many fine roots; medium acid; gradual smooth 
boundary. 

Β1--9 to 17 inches; brown (10YR 4/3) loam, dark brown 
(10YR 3/3) moist; moderate medium granular struc- 
ture; slightly hard, friable; many fine roots; 5 percent 
sandstone pebbles; medium acid; gradual smooth 
boundary. 

B2t—17 to 24 inches; dark brown (10YR 4/3) clay loam, 
dark brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; hard, firm; few fine 
roots; few thin discontinuous clay films on many ped 
faces; 5 percent small soft sandstone fragments; 
medium acid; ‘gradual smooth boundary. 

B3—24 to 34 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; 
coarse distinct grayish brown (10YR 5/2) and strong 
brown (7.5YR 5/6) mottles; weak medium subangu- 
lar blocky structure; hard, firm; few small hard black 
concretions in lower part; 10 percent small soft 
sandstone fragments; medium acid; gradual bound- 


ary. 

R—34 inches; yellowish brown (10YR 5/6) fine grained 
acid sandstone containing thin band of acid sandy 
shale. 


Thickness of the solum ranges from 20 to 40 inches 
and coincides with the depth to sandstone. The mollic 
epipedon is 8 to 24 inches thick. Reaction throughout 
the profile ranges from slightly acid: to strongly acid. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 2 or 3. It is dominantly loam, but 
the range includes silt loam. 

The. B1 horizon has hue of 10YR or 7.5YR, value of 4 
or 5 (3 or 4 moist), and chroma of 2 or 3. It is loam or 
clay loam. The B2 horizon has hue or 10YR and 7.5YR, 
value of 4 to 6 (3 to 5 moist), and chroma of 3 to 6. It is 
loam,.sandy clay loam, or clay loam. The B3 horizon has 
hue of 10YR or 7.5YR, value of 5 to 7 (4 or 5 moist), 
and chroma of 4 to 6. It is loam, sandy clay loam, or clay 
loam. 


Chase series 


The Chase series consists of deep, moderately well 
drained, slowly .permeable soils on low stream terraces 
of the larger valleys. These soils formed in loamy and 
clayey alluvial sediments. The slope is O to 2 percent. 

Chase soils are commonly adjacent to Martin, Osage, 
and Reading soils. Martin soils formed in material weath- 
ered from shale. They are on uplands. The poorly 
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drained Osage soils have a silty clay A horizon. They are 
on flood plains. The well drained Reading soils have a 
silty clay loam B2t horizon. They occupy slightly higher 
positions on stream terraces than Chase soils. 

Typical pedon in an area of Chase silty clay loam, 
1,860 feet east of northwest corner sec. 24, T. 18 S., В. 
10 E. 


Ap 一 0 to 9 inches; dark gray (10YR 4/1) silty clay loam, 
black (10YR 2/1) moist; weak medium and fine 
granular structure; slightly hard, friable; few fine 
wormholes and worm casts; slightly acid; abrupt 
smooth boundary. 

А12—9 to 17 inches; dark gray (10YR 4/1) silty clay 
loam, black (10YR 2/1) moist; moderate fine and 
medium granular structure; slightly hard, friable; few 
fine wormholes and worm casts; slightly acid; gradu- 
al smooth boundary. 

B1—17 to 25 inches; very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) moist; moderate fine and 
medium subangular blocky structure; hard, firm; few 
shiny surfaces; few wormhoies and worm casts; 
slightly acid; gradual smooth boundary. 

B2t—25 to 46 inches; dark gray (10YR 4/1) silty clay, 
black (10ҮН 2/1) moist; moderate medium blocky 
structure; very hard, very firm; shiny surfaces on 
most surfaces of peds; neutral; gradual smooth 
boundary. 

C—46 to 60 inches; gray (10YR 5/1) silty clay loam, very 
dark grayish brown (10YR 3/2) moist; few fine faint 
yellowish brown (1ΟΥΗ 5/6) mottles; weak medium 
blocky structure; hard, firm; neutral. 


Thickness of the solum ranges from 36 to 60 inches. 
Thickness of the mollic epipedon is more than 36 inches. 
Chase soils are medium acid to neutral in the.A horizon 
and upper part of the B horizon and medium acid to 
mildly alkaline in the lower part. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 1 or 2. It is dominantly silty clay 
loam, but the range includes silt loam. 

The B horizon has hue of 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 1 or 2. 

The C horizon has hue of 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 1 or 2. It is silty clay loam or silty 
clay. The depth to faint yellowish brown mottles ranges 
from 30 to 60 inches. 


Clime series 


The Clime series consists of moderately deep, moder- 
ately well drained, slowly permeable soils on uplands. 
These soils formed in material weathered from calcare- 
ous shale. Slopes range from 3 to 20 percent. 

Clime soils are similar to Zaar soils and are commonly 
adjacent to Martin and Sogn soils. Zaar and Martin soils 
are deep. Martin soils occur on foot slopes below Clime 
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soils. Sogn soils are shallow. They are above Clime 
Soils. 

Typical pedon in an area of Clime silty clay, 3 to 7 
percent slopes, 1,000 feet west and 50 feet south of 
northeast corner sec. 30, T. 20 S., R. 10 E. 


А1—0 to 8 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark brown (10YR 2/2) moist; moderate 
and strong fine granular structure; hard, firm; many 
roots; slight effervescence; moderately alkaline; 
clear smooth boundary. 

B2—8 to 19 inches; grayish brown (10YR 5/2) silty clay, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium and fine subangular blocky structure; very 
hard, very firm; few roots; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C1—19 to 34 inches; light olive gray (bY 6/2) silty clay, 
olive gray (5Y 4/2) moist; massive; very hard, very 
firm; 15 percent shale fragments; strong efferves- 
cence; moderately alkaline; gradual smooth bound- 
ary. 

Cr2—34 to 50 inches; light gray (5Y 7/2) consolidated 
calcareous clay shale, olive gray (BY 5/2) moist. 


Thickness of the solum ranges from 12 to 24 inches. 
The depth to shale ranges from 20 to 40 inches. Free 
carbonates are usually throughout the soil mass, but in 
Some pedons there are no free carbonates within the 
upper 10 inches. 

The A1 horizon has hue of 10YR or 2.5Y, value of 3 to 
5 (2 or 3 moist), and chroma or 1 or 2. It is dominantly 
silty clay, but the range includes silty clay loam. 

The B2 horizon has hue of 10YR or 2.5Y, value of 4 or 
5 (3 or 4 moist), and chroma of 1 to 3. It is silty clay or 
silty clay loam. 

The C hórizon has hue of 10YR, 2.5Y or 5Y, value of 5 
to ? (4 to 6 moist), and chroma of 2 to 4. 


Collinsville series 


The Collinsville series consists of shallow, well 
drained, moderately rapidly permeable soils on uplands. 
These soils formed in material weathered from sand- 
Stone. Slopes range from 3 to 15 percent. 

Collinsville soils are similar to Vinland soils and are 
commonly adjacent to Bates and Elmont soils. Viniand 
soils have shale parent material. Bates and Elmont soils 
have a B2t horizon and are deeper than Collinsville soils. 
Bates soils are higher in the landscape than Collinsville 
soils. Elmont soils are on foot slopes. 

The Collinsville soils in this county are mapped only 
with Bates soils. 

Typical pedon of Collinsville fine sandy loam in an 
area of Bates-Collinsville complex, 3 to 15 percent 
slopes, 50.feet north and 900 feet west of southeast 
corner sec. 22, T. 21 5., R. 11 E. 
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А1—0 to 7 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium granular structure; slightly 
hard, very friable; many roots; 10 percent small 
sandstone fragments; medium acid; gradual wavy 
boundary. 

C—7 to 11 inches; brown (10YR 4/3) gravelly fine sandy 
loam, dark brown (10YR 3/3) moist; massive; slight- 
іу hard, friable; horizon is 35 percent sandstone 
fragments; medium acid; abrupt wavy boundary. 

R—11 inches; light yellowish brown (10YR 6/4) indurat- 
ed sandstone; extremely hard, fractured in places 
with small amount of soil material in crevices. 


The depth to bedrock ranges from 4 to 20 inches. The 
A horizon has hue of 10YR, value of 3 to 5 (2 to 3 
moist), and chroma of 2 and 3. It is dominantly fine 
sandy loam, but the range includes loam. Reaction 
ranges from strongly acid to slightly acid. 

The C horizon has hue of 10YR or 7.5YR, value of 4 
or 5 (3 to 4 moist), and chroma of 2 or 3. It is fine sandy 
loam or loam. In places the bedrock is fractured sand- 
stone. The A and C horizons are commonly 5 to 50 
percent sandstone fragments. 


Dwight series 


The Dwight series consists of deep, moderately well 
drained, very slowly permeable soils on uplands. These 
soils formed in old clayey sediments derived from shale. 
Slopes are 0 to 2 percent. 

Dwight soils are similar to Labette and Ladysmith soils 
and are commonly adjacent to Labette soils. Labette and 
Ladysmith soils lack a natric horizon and have a thicker 
A horizon than Dwight soils. Labette and Dwight soils are 
on similar landscapes. Ladysmith soils are on ridgetops. 

The Dwight soils in this county are mapped only with 
Labette soils. 

Typical pedon of Dwight silt loam in an area of La- 
bette-Dwight complex, O to 2 percent slopes, 50 feet 
east and 1,920 feet south of northwest corner sec. 13, T. 
16 S, R. 10 E. 


А1—0 to 4 inches; dark gray (10YR 4/1) silt loam, very 
dark brown (10YR 2/2) moist; weak platy structure 
in upper inch and weak fine granular structure 
below; slightly hard, friable; abundant fine roots; 
slightly acid; abrupt smooth boundary. 

B21t—4 to 20 inches; very dark grayish brown (10YR 
3/2) silty clay, very dark brown (10YR 2/2) moist; 
moderate medium columnar structure parting to 
weak fine blocky when moist; extremely hard, ex- 
tremely firm; common fine roots flattened along ped 
faces; slightly acid; clear smooth boundary. 

B22t—20 to 32 inches; brown (10YR 5/3) silty clay, very 
dark brown (10YR 4/3) moist; weak, medium and 
coarse blocky structure; extremely hard, extremely 
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firm; few fine roots; mildly alkaline; gradual smooth 
boundary. | 

B3—32 to 49 inches; brown (10YR 5/3) silty clay, brown 
(10YR 4/3) moist; few fine and medium distinct red- 
dish yellow (7.5YR 6/6) and light gray (10YR 7/2) 
mottles; weak. fine and medium blocky structure; 
very hard, very firm; moderately alkaline; abrupt 
boundary. 

IIR—49 inches; cherty limestone bedrock. 


Thickness of the solum ranges from 30 to 55 inches. 
The depth to limestone or shale is more than 40 inches. 
Lime is in the lower part of the solum and in the C 
horizon. 

The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 1 or 2. It is dominantly silt loam, 
but the range includes silty clay loam. Reaction is 
medium acid to neutral. 

The B2t horizon has hue of 10YR, value of 4 or 5 (3 or 
4 moist), and chroma of 2 or 3. It is silty clay or clay. 
Reaction ranges from slightly acid to moderately alkaline. 
The ВЗ horizon has hue of 10YR to БУВ, value of 4 to 6 
(3 to 5 moist), and chroma of 3 or 4. It is silty clay or 
silty clay loam. Reaction ranges from neutral to moder- 
ately alkaline. The lower part of the B2t horizon and the 
B3 horizon is 15 to 25 percent exchangeable sodium. 


Elmont series 


The Elmont series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These 
soils formed in material weathered from shale. Slopes 
range from 1 to 7 percent. 

Elmont soils are similar to Martin soils and are com- 
monly adjacent to Bates and Eram soils. The moderately 
well drained Martin soils have a silty clay B2t horizon. 
They occur on similar landscapes. The moderately deep 
Bates and Eram soils occur on side slopes above 
Elmont soils. 

Typical pedon in an area of Elmont silt loam, 4 to 7 
percent slopes, 2,100 feet east and 300 feet north of 
southwest corner sec. 2, T. 21 S., R. 11 E. 


A1—0 to 12 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
medium and fine granular structure; slightly hard, 
friable; slightly acid; gradual smooth boundary. 

B21t—12 to 20 inches; brown (10YR 4/3) silty clay loam, 
dark brown (10YR 3/3) moist; moderate fine and 
medium subangular blocky structure; hard, friable; 
discontinuous clay films; slightly acid; gradual 
smooth boundary. 

B22t—20 to 32 inches; brown (10YR 5/3) silty clay loam, 
brown (10YR 4/3) moist; common fine distinct yei- 
lowish brown (10YR 5/6) mottles; moderate medium 
subangular blocky structure; very hard, firm; thin dis- 
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continuous clay films; few fine black concretions; 
slightly acid; gradual smooth boundary. 

B3—32 to 48 inches; yellowish brown (10YR 5/4) silty 
clay loam, dark yellowish brown (10YR 4/4) moist; 
common fine distinct strong brown (7.5YR 5/6) mot- 
tles; weak medium blocky structure; very hard, very 
firm; few patchy clay films; common black concre- 
tions; slightly acid; gradual smooth boundary. 

Cr—48 to 60 inches; very pale brown (10YR 7/4) shale 
of silty clay loam texture, yellowish brown (10YR 
5/4) moist; massive with horizontal lamination. 


. Thickness of the solum ranges from 24 to 50 inches. 
The depth to weathered shale is typically 45 to 60 
inches but ranges from. 40 to 80 inches. The mollic 
epipedon ranges from 10 to 24 inches in thickness. Re- 
action in the solum ranges from medium acid to neutral. 
Reaction in the C horizon is slightly acid to neutral. 

The: A horizon has hue of 10YR or 7.5YR, value of 3 
or 5 (2 ог 3 moist), and chroma of 1 to 3. It is typically 
silt loam or silty clay loam. 

The B21t horizon has hue of 10YR or 7.5YR, value of 
4 or 5. (2 to 4 moist), and chroma of 2 to 4. The B22t 
and. B3 horizons have hue of 10YR or 7.5YR, value of 4 
to 6 (4 or 5 moist), and chroma of 2 to 4. Depth to 
mottling is more than 16 inches. In many pedons the B3 
horizon contains black concretions. 


Eram series 


The Eram series consists of moderately deep, moder- 
ately well drained, slowly permeable soils on uplands. 
These soils formed in material weathered from shale. 
Slopes range from 3 to 12 percent. 

Eram soils are similar to Kenoma soils and are com- 
monly adjacent to Bates and Elmont soils. The deep 
Kenoma soils are on ridgetops. Bates soils have a clay 
loam B2t horizon. They are on lower side slopes. The 
deep Elmont soils are on foot slopes below Eram soils. 

Typical pedon in an area of Eram silt loam, 3 to 6 
percent slopes, 600 feet east of the northwest corner 
sec. 19, T. 21 S., R. 11 E. 


А1—0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
medium and fine granular structure; slightly hard, 
friable; many fine and medium roots; slightly acid; 
gradual smooth boundary. 

B2t—9 to 19 inches; brown (10YR 4/3) silty clay, dark 
brown (10YR 3/3) moist; common fine and medium 
distinct strong brown (7.5YR 5/6) and light brownish 
gray (10YR 6/2) mottles; moderate medium and fine 
blocky structure; extremely hard, extremely firm; 
nearly continuous clay films on most ped faces; few 
fine roots; slightly acid; gradual smooth boundary. 

83—19 to 34 inches; brown (10YR 5/3) silty clay, dark 
brown (10YR 3/3) moist; many fine and medium 
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distinct pale brown (10YR 6/3) and strong brown 
(7.5YR 5/6) mottles; weak medium and coarse 
blocky structure; very hard, very firm; few shale 
lenses and hard sandstone pebbles; slightly acid; 
gradual smooth boundary. 

Cr—34 inches; very pale brown (10YR 7/3), yellowish 
brown (10YR 5/6), and light gray (10YR 7/2) clayey 
shale; weak thin platy structure; extremely hard, very 
firm; mildly alkaline. 


Thickness of the solum and depth to shale range from 
20 to 40 inches. 

The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 2 or 3. it is silt loam or silty clay 
loam. Reaction is medium acid to slightly acid unless the 
soil is limed. 

The B2t and ВЗ horizons have hue of 1098, value of 
4 to 6 (3 to 5 moist), and chroma of 2 to 4. They have 
gray and brown mottles. They are strongly acid to neutral 
in reaction. The B horizon is silty clay or silty clay loam. 


Florence series 


The Florence series consists of deep, well drained, 
moderately slowly permeable soils on uplands. These 
soils formed in material weathered from cherty lime- 
stone. Slopes range from 6 to 12 percent. 

Florence soils are similar to Olpe soils and are com- 
monly adjacent to Kenoma and Tully soils. Olpe soils are 
deeper than Florence soils. They formed in material 
weathered from gravelly old alluvial sediments. Kenoma 
and Tully soils do not have significant amounts of chert 
fragments in the solum. Kenoma soils are on ridgetops. 
Tully soils are on foot slopes below Florence soils. 

The Florence soils in this county are mapped only with 
Labette soils. 

Typical pedon in an area of Florence cherty: silt loam 
(fig. 6) in an area of Florence-Labette complex, 2 to 12 
percent slopes, near center of sec. 13, T. 16 S., R. 10 E. 


А1—0 to 13 inches; dark grayish brown: (10YR 4/2) 
cherty silt loam, very dark brown (10YR 2/2) moist; 
moderate medium granular structure; slightly hard, 
friable; abundant roots; 40 percent by volume angu- 
lar chert one-half inch to 3 inches across; slightly 
acid; clear irregular boundary. 

B1—13 to 18 inches; dark brown (7.5YR 4/2) cherty silty 
clay loam, dark brown (7.5YR 3/2) moist; strong fine 
subangular blocky structure; very hard, very firm; 60 
percent by volume chert fragments one-half inch to 
3 inches across; slightly acid; clear irregular bound- 


ary. 
B21t—18 to 36 inches; reddish brown (2.5YR 4/4) cherty 
clay, dark reddish brown (2.5YR 3/4) moist; moder- 
ate medium and fine blocky structure; extremely 
hard, extremely firm; black coatings on surfaces of 
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peds; few roots; 75 percent by volume angular chert 
fragments; slightly acid; gradual irregular boundary. 

B22t—36 to 46 inches; reddish brown (2.5YR 4/4) cherty 
clay, dark reddish brown (2.5YR 3/4) moist; moder- 
ate fine and medium blocky structure; extremely 
hard, extremely firm; 80 percent by volume coarse 
chert fragments; mildly alkaline; clear irregular 
boundary. 

R—46 inches; massive cherty limestone with a few crev- 
ices filled with red clay. 


Thickness of the solum and depth to bedrock range 
from 40 to 60 inches. The mollic epipedon is 10 to 20 
inches thick. 

The A horizon has hue of 7.5YR or 10YR, value of 3 
or 4 (2 or 3 moist), and chroma of 1 or 2. It is dominantly 
cherty silt loam, but the range includes cherty silty clay 
loam. It is as much as 50 percent chert fragments. Reac- 
tion ranges from medium acid to neutral. 

The B1 horizon has hue of 1098, 7.5YR or БУВ, value 
of 3 ог-4 (2 or 3 moist), and chroma of 1 or 2. Reaction 
is medium acid to neutral. The B2t horizon has hue of 
7.5YR, SYR, ог 2.5YR, value of 3 to 5 (3 to 5 moist), and 
chroma of 3 to 6. It is cherty clay or cherty silty clay. 
Reaction is medium acid to neutral. In some pedons the 
cherty limestone has weathered away, and the soil is 
underlain with shale. 


Ivan series 


The Ivan series consists of deep, moderately well 
drained, moderately permeable soils on flood plains. 
These soils formed in silty and loamy alluvial sediments. 
The slope is 0 to 2 percent. 

Ivan soils are adjacent to Reading and Chase soils. 
Chase and Reading soils occupy stream terraces. They 
have a B2t horizon. 

Typical pedon in an area of Ivan silt loam, 50 feet 
north and 2,100 feet east of the southwest corner sec. 
36, T. 21 S, R. 10 E. 


А1--0 to 20 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
medium granular structure; slightly hard, friable; 
many worm casts; few small limestone chips; strong 
effervescence; moderately alkaline; graduat smooth 
boundary. 

АС—20 to 35 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; slightly hard, friable; 
few small limestone chips; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

C—35 to 60 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; massive; 
slightly hard, friable; many small limestone frag- 
ments; strong effervescence; moderately alkaline. 
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The depth to lime is less than 10 inches. The soil 
contains lime throughout all horizons between depths of 
10 and 40 inches. The upper 10 inches is mildly alkaline 
or moderately alkaline. Below 10 inches the soil is mod- 
erately alkaline in all horizons. 

The A and AC horizons have hue of 10YR, value of 4 
or 5 (2 to 3 moist), and chroma of 1 or 2. They are 
dominantly silt loam, but the range includes silty clay 
loam. 

The С horizon has hue of 10YR, value 5 ог 6 (3 to 5 
moist), and chroma of 2 or 3. It is loam or silt loam. 


Kenoma series 


The Kenoma series consists of deep, moderately well 
drained, very slowly permeable soils in uplands. These 
soils formed in old clayey alluvium. Slopes range from 1 
to 7 percent. 

Kenoma soils are similar to Eram soils and are com- 
monly adjacent to Elmont and Ladysmith soils. Eram 
soils are moderately deep. Elmont soils have a silty clay 
loam B2t horizon. They are on foot slopes below 
Kenoma soils. Ladysmith soils have a darker colored B2t 
horizon than Kenoma soils. They are on ridgetops. 

Typical pedon in an area of Kenoma silt loam, 1 to 3 
percent slopes, 2,540 feet north and 50 feet west of 
southeast corner sec. 27, T. 19 S., R. 13 E. 


А1—0 to 10 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak to 
moderate fine granular structure; slightly hard, fri- 
able; many roots; medium acid; abrupt wavy bound- 


ary. 
B21t—10 to 20 inches; grayish brown (10YR 5/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
common fine faint brown (10YR 4/3) and yellowish 
brown (10YR 4/4) mottles; weak coarse prismatic 
structure parting to weak fine blocky; very hard, very 
firm; common fine roots; few fine pores; few worm 
casts; medium acid; clear irregular boundary. 
B22t—20 to 26 inches; brown (10YR 4/3) silty clay, dark 
brown (10YR 3/3) moist; few fine vertical streaks of 
very dark brown (10YR 2/2) moist; соглтоп fine 
and medium faint dark yellowish brown (10YR 4/4) 
and reddish brown (SYR 4/4) mottles; weak coarse 
blocky structure; very hard, very firm; few fine round- 
ed chert fragments; slightly acid; clear wavy bound- 


ary. 

B23t—26 to 40 inches; dark grayish brown (10YR 4/2) 
silty clay, very dark grayish brown (10YR 3/2) moist: 
common fine faint yellowish brown (10YR 5/6) and 
reddish brown. (5YR 4/4) mottles; weak coarse and 
medium blocky structure; very hard, very firm; few 
fine rounded chert fragments; neutral; gradual irregu- 
lar boundary. 

B3—40 to 60 inches; yellowish brown (10YR 5/4) silty 
clay, dark yellowish brown (10YR 4/4) moist: 
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common fine faint dark grayish brown (10YR 4/2) 
and brown (7.5YR. 4/3) mottles; weak medium 
blocky structure; very hard, very firm; 5 percent 
rounded chert fragments; moderately alkaline. 


The thickness of the solum ranges from 36 to 60 
inches. The depth to limestone or shale is more than 40 
inches. 

The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 1 or 2. It is silt loam or silty clay 
loam. It ranges from strongly acid to slightly acid. 

The B21t horizon has hue of 10YR or 7.5YR, value of 
4 or 5 (2 or 3 moist), and chroma of 2 or 3. The B22t 
and B23t horizons have hue of 10YR or 7.5YR, value of 
4 to 7 (3 to 6 moist), and chroma of 2 to 5. They are silty 
clay or clay. Reaction ranges from medium acid to mildly 
alkaline. The B2t horizon has common to many brown, 
yellowish brown, or reddish brown mottles. 

The 83 horizon has hue of 5۷۴ to 2.5Y, value of 4 to 
6 (4 or 5 moist), and chroma of 2 to 6. It has brown or 
red motiles. It is silty clay or silty clay loam. Reaction 
ranges from slightly acid to moderately alkaline. 


Labette series 


The Labette series consists of moderately deep, well 
drained, siowly permeable soils on uplands. These soils 
formed in material weathered from limestone and inter- 
bedded shale. Slopes range from 1 to 6 percent. 

Labette soils are similar to Tully soils and are com- 
monly adjacent to Kenoma and Sogn soils. The deep 
Tully soils are on foot slopes. Kenoma soils are deep. 
They do not have a B1 horizon. They occur on ridgetops 
above Labette soils. Sogn soils are shallow. They are 
below Labette soils. 

Typical pedon in an area of Labette silty clay loam, 1 
to 3 percent slopes, 2,720 feet east and 50 feet north of 
southwest corner sec. 34, T. 19 S, R. 11 E. 


А1—0 to 8 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark brown (10YR 2/2) moist; strong 
fine and medium granular structure; slightly hard, 
friable; few pores; many fine roots; slightly acid; 
gradual smooth boundary. 

В1--8 to 13 inches; dark brown (7.5YR 4/2) silty clay 
loam, dark brown (7.5YR 3/2) moist; strong fine and 
very fine subangular blocky structure; hard, firm; few 
thin patchy clay films, many pores; many fine roots; 
slightly acid; gradual smooth boundary. 

B21t—13 to 23 inches; brown (7.5YR 5/4) silty clay, 
brown (7.5YR 4/4) moist; moderate fine blocky 
structure; very hard, firm; common fine roots; distinct 
clay films cover most ped faces; slightly acid; gradu- 
al wavy boundary. 

B22t—23 to 33 inches; reddish brown (5YR 5/3) silty 
clay, reddish brown (5YR 4/3) moist; moderate fine 
and medium blocky structure; very hard, very firm; 
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distinct clay films cover most ped faces; few fine 
black concretions; neutral; gradual wavy boundary. 

C—33 to 38 inches; reddish brown (5YR 5/4) silty clay, 
reddish brown (5YR 4/4) moist; massive; very hard, 
firm; 15 percent soft shale and limestone fragments; 
many small hard black concretions; moderately alka- 
line; clear wavy boundary. 

R—38 inches; hard jointed limestone that has little dis- 
placement of large fragments. 


The thickness of the solum and the depth to bedrock 
range from 20 to 40 inches. The solum is medium acid 
or slightly acid in the upper part and medium acid, neu- 
tral, or mildly alkaline in the lower part. 

The A horizon has hue of 10YR or 7.5YR, value of 3 
to 5 (2 to 3 moist), and chroma of 1 or 2. It is dominantly 
silty clay loam, but the range includes silt loam. Some 
pedons have a cherty texture. 

The B1 horizon has hue of 10YR to 5YR, value of 3 to 
5 (2 or 3 moist), and chroma of 2 or 3. The B2t horizon 
has hue of 7.5YR to 2.5YR, value of 4 to 6 (3 to 5 
moist), and chroma of 2 to 6. It is silty clay or silty clay 
loam. 

The C horizon has hue of 10YR or 2.5YR, value of 4 
to 6 (4 to 6 moist), and chroma of 4 to 6. It is silty clay 
or silty clay loam. Reaction ranges from neutral to mod- 
erately alkaline. 


Ladysmith series 


The Ladysmith series consists of deep, moderately 
well drained, very slowly permeable soils on uplands. 
These soils formed in material weathered from old allu- 
vium or eolian sediments. Slopes are O to 2 percent. 

Ladysmith soils are similar to Dwight soils and are 
commonly adjacent to Kenoma soils. Dwight soils have a 
thin A horizon and a natric horizon. Kenoma soils occur 
below Ladysmith soils and have higher chroma in the 
B2t horizon. 

Typical pedon in an area of Ladysmith silty clay loam 
(fig. 7), O to 2 percent slopes, 1,960 feet south and 
1,320 feet west of northeast corner sec. 12., Т. 19 S., R. 
10 E. 


А1—0 to 8 inches; dark gray (10YR 4/1) silty clay loam, 
biack (10YR 2/1) moist; moderate fine and medium 
granular structure; slightly hard, friable; many roots; 
medium acid; clear smooth boundary. 

B21t—8 to 29 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; moderate coarse blocky 
structure parting to weak fine blocky; very hard, very 
firm; few fine roots; few shiny surfaces on ped 
faces; slightly acid; gradual smooth boundary. 

B22t—29 to 37 inches; dark grayish brown (10YR 4/2) 
silty clay, very dark grayish brown (2.5Y 3/2) moist; 
moderate medium subangular blocky structure; 
common fine faint yellowish brown (10YR 5/6) mot- 
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tles; very hard, very firm; few small hard carbonate 
concretions; few fine roots; mildly alkaline; gradual 
boundary. 

C1—37 to 46 inches; light brownish gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
common faint yellowish brown (10YR 5/6) mottles; 
massive; hard, firm; few black hard concretions; 
moderately alkaline; gradual smooth boundary. 

C2—46 to 60 inches; light gray (10YR 7/2) silty clay 
loam, grayish brown (10YR 5/2) moist; many 
medium prominent yellowish brown (10YR 5/6) and 
dark yellowish brown (10YR 4/4) mottles; massive; 
hard, firm; moderately alkaline. 


Thickness of the solum ranges from 36 to 60 inches. 
Thickness of the mollic epipedon ranges from 20 to 40 
inches. 

The A horizon has hue of 10۷8, value οἱ 3 to 5 (2 or 3 
moist), and chroma of 2 or less. It is dominantly silty clay 
loam, but the range includes silt loam. Reaction ranges 
from medium acid to neutral. 

The B2t horizon has hue of 10YR, value of 3 to 5 (2 or 
3 moist), and chroma of 2 or less. It is silty clay or clay. 
Reaction ranges from slightly acid to mildly alkaline. 
Some pedons have a B3 horizon. The B3 and C hori- 
zons have hue of 10YR or 2.5Y, values of 5 to 7 (4 to 6 
moist), and chroma of 1 to 3. Reaction ranges from 
neutral to moderately alkaline. The texture is silty clay 
loam or silty clay. In some pedons soft clayey shale is 
below 40 inches. 


Martin series 


The Martin series consists of deep, moderately well 
drained, slowly permeable soils on uplands. These soils 
formed in clayey material weathered from shale. The 
slope ranges from 1 to 7 percent. 

Martin soils are similar to Ladysmith soils and are 
commonly adjacent to Clime and Labette soils. Ladys- 
mith soils have an abrupt boundary between the A and 
B2t horizons. They are on ridgetops. Clime soils are 
moderately deep and calcareous. Labette soils are mod- 
erately deep over limestone. Clime and Labette soils are 
above Martin soils. 

Typical pedon in an area of Martin silty clay loam, 4 to 
7 percent slopes, 1,000 feet east and 660 feet south of 
the northwest corner sec. 35, T. 21 S., R. 12 E. 


A1—0 to 12 inches; dark gray (10ΥΗ: 4/1) silty clay 
loam, black (10YR 2/1) moist; strong medium granu- 
lar structure; hard, friable; slightly acid; many fine 
roots; clear smooth boundary. 

B1—12 to 18 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10ҮН .3/1) moist; strong fine and 
medium subangular blocky structure; very hard, firm; 
many fine roots; most peds have shiny surfaces; 
slightly acid; gradual smooth boundary. 
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B21t—18 to 34 inches; very dark grayish brown (10YR 
3/2) silty clay, very dark brown (10YR 2/2) moist; 
moderate medium and coarse blocky structure; very 
hard, very firm; distinct continuous clay films; few 
fine roots; medium acid; diffuse smooth boundary. 

B22t—34 to 48 inches; grayish brown (2.5Y 5/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; few fine 
distinct yellowish brown (10YR 5/6) mottles; moder- 
ate medium and coarse blocky structure; very hard, 
very firm; distinct and continuous clay films; few 
small black concretions; neutral; gradual wavy 
boundary. 

B3—48 to 60 inches; light olive brown (2.5Y 5/3) silty 
clay, olive brown (2.5Y 4/3) moist; common fine 
distinct yellowish brown (10YR 5/6) mottles and 
commion streaks of very dark gray (10YR 3/1) be- 
tween peds; weak coarse blocky structure; extreme- 
ly hard, extremely firm; few fine black concretions; 
neutral. 


Thickness of the solum ranges from 40 to 60 inches. 
Thickness of the mollic epipedon ranges from 24 to 36 
inches. 

The A horizon has hue of 10YR, value of 3 to 4 (2 or 3 
moist), and chroma of 1 or 2. It is silty clay loam or silty 
clay. Reaction is medium acid or slightly acid. 

The B horizon has hue of 10YR or 2.5Y, value of 3 to 
5 (2 to 4 moist), and chroma of 1 or 2 in the upper part 
and 1 to 4 in the lower part. It is silty clay or clay. 
Reaction ranges from medium acid to neutral. Mottles 
are commonly few and faint in the upper part of the B 
horizon but become common and distinct in the lower 
part. Some pedons have lime concretions in the lower 
part of the B horizon. 


Olpe series 


The Olpe series consists of deep, well drained, slowly 
permeabie soils on uplands. These soils formed in old 
gravelly alluvial sediments. Slopes range from 3 to 15 
percent. 

Olpe soils are similar to Florence soils and are com- 
monly adjacent to Kenoma and Martin soils. Florence 
soils have angular chert fragments in the solum. They 
formed in material weathered from cherty limestone. 
Kenoma soils have few or no chert fragments, and 
Martin soils have no chert fragments. Kenoma soils are 
on lower side slopes in the Olpe-Kenoma complex and 
also on broad ridgetops above the complex. Martin soils 
are on foot slopes below Olpe soils. 

Olpe soils in this county are mapped only with 
Kenoma soils. 

Typical pedon of Olpe gravelly silt loam in an area of 
Olpe-Kenoma complex, 3 to 15 percent slopes, 2,000 
feet west and 100 feet south of northeast corner sec. 5, 
T. 19 S, R. 12 E. 
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А11—0 to 10 inches; dark grayish brown (10YR 4/2) 
gravelly silt loam, very dark brown (10YR 2/2) moist; 
moderate fine granular structure; slightly hard, friable; 
many fine roots; 15 percent small rounded chert 
gravel; medium acid; gradual wavy boundary. 

A12—10 to 15 inches; brown (7.5YR 5/2) gravelly silt 
loam, dark brown (7.5YR 3/2) moist: moderate medi- 
um granular structure; slightly hard, friable; many fine 
roots; 30 percent rounded chert gravel; medium acid; 
gradual wavy boundary. 

B1—15 to 25 inches; reddish brown (5YR 5/3) gravelly 
silty clay loam, reddish brown (5YR 4/3) moist; mod- 
erate medium and fine subangular blocky structure; 
hard, firm; common fine roots; 60 percent rounded 
chert gravel; medium acid; gradual wavy boundary. 

B2t—25 to 43 inches; reddish brown (5YR 5/4) gravelly 
silty clay, reddish brown (БУВ 4/4) moist: moderate 
fine and medium blocky structure; very hard, extreme- 
ly firm; few roots; continuous thick clay films; 85 
percent rounded chert gravel; slightly acid; diffuse 
wavy boundary. 

B3—43 to 60 inches; reddish brown (5YR 5/4) gravelly 
silty clay, reddish brown (5YR 4/4) moist; few fine 
Prominent reddish brown (2.5YR 4/4) and dark yel- 
lowish brown (10YR 4/6) mottles; moderate fine and 
medium blocky structure; extremely hard, extremely 
firm; 80 percent rounded chert gravel; slightly acid. 


Thinkness of the solum is more than 60 inches. Thick- 
ness of the mollic epipedon ranges from 10 to 20 inches. 

Тһе A horizon has hue of 10YR or 7.5YR, value of 3 to 5 
(2 or 3 moist), and chroma of 1 to 3. It is dominantly 
gravelly silt loam, but the range includes silt loam, silty 
clay loam, and gravelly silty clay loam. Reaction is strongly 
acid to slightly acid. 

The B1 horizon has hue of 2.5YR to 7.5YR, value of 4 or 
5 (3 or 4 moist), and chroma of 2 to 4. It is strongly acid to 
slightly acid. The B2t horizon has hue of 2.5YR to 7.5YR, 
value of 4 or 5 (3 or 4 moist), and chroma of 4 to 6. It is 
medium acid to neutral. Red or gray mottles are common 
in the B2t horizon. Mottles with chroma of 2 or less are 
lacking in the upper 20 inches of the argillic horizon. 


Osage series 


The Osage series consists of deep, poorly drained, very 
slowly permeable soils on flood plains. They formed in 
clayey alluvial sediments. Slopes are 0 to 2 percent. 

Osage soils are similar to Zaar soils and are commonly 
adjacent to Chase and Reading soils. Zaar soils formed in 
material weathered from shale. They are on uplands. 
Chase and Reading soils have an argillic horizon. They are 
on stream terraces. 

Typical pedon in an area of Osage silty clay, 2,640 feet 
west of northeast corner sec. 27, T. 19 S., R. 11 E. 
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А1—0 to 13 inches; dark gray (10YR 4/1) Silty clay, black 
(10YR 2/1) moist; weak fine granular structure; very 
hard, very firm; many fine roots; slightly acid; gradual 
smooth boundary. 

8219—13 to 28 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; few fine faint yellowish brown 
(10YR 5/4) mottles; weak fine blocky structure; ex- 
tremely hard, extremely firm; few fine roots; neutral; 
diffuse smooth boundary. | 

B22g—28 to 41 inches; dark gray (10YR 4/1) silty. clay, 
very dark brown (10YR 2/2) moist; few fine faint dark 
yellowish brown (10YR 4/4) mottles; weak coarse 
blocky structure; extremely hard, extremely firm; few 
slickensides about 8 inches across; few fine roots; 
few small carbonate concretions; mildly alkaline; 
diffuse wavy boundary. 

B3g—41 to 60 inches; gray (10YR 5/1) silty clay, dark 
gray (10YR 4/1). moist; common fine faint yellowish 
brown (10YR 5/4) and olive gray (5Y 4/2) mottles; 
weak coarse blocky structure; extremely hard, ех- 
tremely firm; few small carbonate concretions; com- 
mon slickensides about 8 inches across; ‘mildly 
alkaline. 


Solum thickness is 40 to 60 inches or more. 

The A horizon has hue of 1098 or 2.5۷, value of 3 ог 4 
(2 or 3 moist), and chroma of 1 or 2. It is dominantly silty 
clay, but the range includes silty clay loam. Reaction is 
strongly acid to neutral. 

The B horizon has hue of 10YR to ΒΥ, value of 3 to 5 (2 
to 4 moist), and chroma of 1 or 2. It ranges from medium 
acid to neutral in the upper part and from Slightly acid to 
mildly alkaline in the lower part. It has mottles with chroma 
of 3 or more. 


Reading series 


The Reading series consists of deep, well drained, 
moderately slowly permeable soils on stream terraces. 
These soils formed in silty alluvial sediments. Slopes 
range from 0 to 2 percent. 

Reading soils are similar to Tully soils and are com- 
monly adjacent to Chase and Ivan soils. Tully soils have a 
silty clay B2t horizon. They are on foot slopes. Chase soils 
have a silty clay B2t horizon. They are in low areas 
adjacent to uplands. Ivan soils do not have a Bt horizon. 
They are on flood plains. 

Typical pedon in an area of Reading silt loam (fig. 8), 
2,640 feet west of southeast corner sec. 36, T. 21 S., R. 
10 E. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam, very drak grayish brown (10YR 3/2) moist; 
weak fine and medium granular structure; slightly 
hard, friable; medium acid; abrupt smooth boundary. 

A12—9 to 17 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
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moderate fine and medium granular structure; slight- 
ly hard, friable; slightly acid; gradual smooth bound- 


ary. 

B1—17 to 24 inches; dark brown (10YR 4/3) silty. clay 
loam, dark brown (10YR 3/3) moist; moderate fine 
subangular blocky structure; hard, firm; dark coat- 
ings on ped faces are thin and patchy; slightly acid; 
gradual smooth boundary. 

B2t—24 to 45 inches; dark yellowish brown (10YR 4/4) 
silty clay loam, dark brown (10YR 3/3) moist; mod- 
erate medium subangular blocky and blocky struc- 
ture; hard, firm; dark coatings on ped faces are 
distinct and continuous; neutral; gradual smooth 
boundary. 

B3—45 to 60 inches; yellowish brown (10YR 5/4) silty 
clay loam, dark yellowish brown (10YR 3/4) moist; 
weak fine subangular blocky structure; hard, firm; 
neutral. 


The thickness of the solum ranges from about 45 to 
60 inches or more. The mollic epipedon is more than 24 
inches thick. The A and B horizons are medium acid to 
neutral. 

The A horizon has hue of 10YR, value of 3 to 5 (2 or 3 
moist), and chroma of 1 to 3. It is dominantly silt loam, 
but the range includes silty clay loam. 

The B horizon has hue of 7.5YR or 10YR, value of 3 
to 5 (2 to 4 moist), and chroma of 2 to 4. The Ва! 
horizon is 27 to 35 percent clay. 

The C horizon has hue of 10YR or 7.5YR, value of 5 
or 6 (4 or 5 moist), and chroma of 2 to 4. It is silty clay 
loam or silty clay. Reaction is slightly acid to moderately 
alkaline. 


Sogn series 


The Sogn series consists of shallow, somewhat exces- 
sively drained, moderately permeable soils on uplands. 
These soils formed in material weathered from lime- 
stone. Slopes range from 0 to 9 percent. 

Sogn soils are similar to Vinland soils and are com- 
monly adjacent to Clime and Labette soils. Vinland soils 
are shallow over shale. The calcareous Clime soils are 
moderately deep. They occur below Sogn soils. Labette 
soils are moderately deep. They are on ridgetops. 

The Sogn soils in this county are mapped only with 
Clime soils. 

Typical pedon of Sogn silty clay loam in an area of 
Clime-Sogn complex, 5 to 20 percent slopes, near shel- 
ter house south side of dam on Reading Lake in sec. 26, 
T. 175. В. 12 E. 


А1—0 to 9 inches; dark gray (10YR 4/1) silty clay loam, 
very dark brown (10YR 2/2) moist; moderate fine 
and medium granular structure; slightly hard, friable; 
many fine roots; neutral; abrupt smooth boundary. 
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R—9 inches; platy indurated limestone; few crevices 
filled with dark gray silty clay loam soil material. 


Thickness of the solum ranges from 4 to 20 inches. 
The A horizon has hue of 10YR, value of 3 to 5 (2 to 3 
moist), and chroma of 1 to 3. Reaction ranges from 
slightly acid to moderately alkaline. Less than 35 percent 
of the soil mass is fragments of limestone. 


Tully series 


The Tully series consists of deep, well drained, slowly 
permeable soils on foot slopes. These soils formed in 
material weathered from limestone and interbedded 
shale. Slopes range from 2 to 15 percent. 

Tully soils are similar to Labette soils and are com- 
monly adjacent to Clime and Florence soils. Labette soils 
are moderately deep over limestone. Clime soils are cal- 
careous and moderately deep over shale. Florence soils 
have chert fragments in the solum. Clime and Florence 
soils are on side slopes above areas of Tully soils. 

Typical pedon in an area of Tully silty clay loam, 2 to 7 
percent slopes, 50 feet north and 750 feet west of 
southeast corner sec. 6, T. 16 5., R. 11 E. 


А1—0 to 10 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark brown (10YR 2/2) moist; moder- 
ate fine and medium granular structure; hard, friable; 
many fine roots; slightly acid; clear smooth bound- 


ary. 

B1—10 to 17 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark brown (10YR 2/2) moist; 
moderate fine subangular blocky structure; very 
hard, firm; many fine roots; slightly acid; clear 
smooth boundary. 

B21t—17 to 30 inches; dark grayish brown (10YR 4/2) 
silty clay, very dark grayish brown (10YR 3/2) moist; 
moderate fine and medium blocky structure; very 
hard, firm; common fine roots; 5 percent fine chert 
fragments; slightly acid; gradual smooth boundary. 

B22t—30 to 48 inches; grayish brown (10YR 5/2) silty 
clay, dark grayish brown (10YR 4/2) moist; few fine 
faint yellowish brown (10YR 5/4) mottles; moderate 
medium blocky structure parting to weak fine blocky; 
very hard, very firm; few fine roots; 5 percent chert 
fragments less than one-half inch in diameter; mildly 
alkaline; gradual smooth boundary. 

B3—48 to 60 inches; brown (7.5YR 5/4) silty clay, dark 
brown (7.5YR 3/3) moist; few fine faint yellowish 
brown (10YR 5/4) mottles; weak fine and medium 
blocky structure; very hard, firm; 5 percent fine chert 
fragments; few carbonate concretions; few small 
black concretions; mildly alkaline. 


Thickness of the solum ranges from 36 to 60 inches. 
The depth to lime ranges from 30 to 70 inches or more. 
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The A1 and B1 horizons have hue of 10YR or 7.5YR, 
value of 3 to 5 (2 or 3 moist), and chroma of 1 to 3. The 
A horizon is dominantly silty clay loam, but the range 
includes silt loam and cherty silty clay loam. The B1 
horizon is silty clay loam or cherty silty clay loam. 

The B21t horizon has hue of 10YR or 7.5YR, value of 
4 or 5 (3 or 4 moist), and chroma of 2 or 3. The B22t 
horizon has hue of 7.5YR or 10YR, value of 4 to 6 (3 to 
5 moist), and chroma of 2 to 4. The B2 horizon is silty 
clay or silty clay loam or the cherty analogs. Reaction in 
the B21t and B22t horizons ranges from slightly acid to 
moderately alkaline. 

The B3 horizon has hue of 10YR or 7.5YR, value of 4 
to 6 (3 to 5 moist), and chroma of 2 to 4. It is silty clay 
or silty clay loam or the cherty analogs. Reaction ranges 
from neutral to moderately alkaline. 


Vinland series 


The Vinland series consists of shallow, somewhat ex- 
cessively drained, moderately permeable soils on up- 
lands. These soils formed in material weathered from 
sandy or silty shale. Slopes range from 4 to 10 percent. 

Vinland soils are similar to Sogn soils and are com- 
monly adjacent to Bates, Elmont, and Eram soils. Sogn 
soils are shallow over limestone. The moderately deep 
Bates soils have a B2t horizon. They are on ridgetops 
above Vinland soils. Elmont soils are deep and Eram 
soils moderately deep over shale. Both occur below 
areas of Vinland soils. 

Typical pedon in an area of Vinland loam, 4 to 10 
percent slopes, 1,420 feet north and 100 feet east of 
southwest corner sec. 35, T. 21 S., R. 12 E. 


А1—0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; moderate fine 
and medium granular structure; slightly hard, friable; 
many fine roots; medium acid; gradual smooth 
boundary. 

B2—7 to 12 inches; dark grayish brown (10YR 4/2) 
loam; very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; slightly hard, 
friable; many fine roots; 10 percent small soft silty 
shale fragments; slightly acid; clear wavy boundary. 

C1—12 to 19 inches; brown (10YR 5/3) loam; dark 
brown (10YR 4/3) moist; massive; hard, friable; 
about 15 percent soft silty shale fragments; slightly 
acid; clear wavy boundary. 

Cr—19 inches; brown (10YR 5/3) weathered soft inter- 
bedded sandy and silty shale; neutral. 


Solum thickness and depth to bedrock are 10 to 20 
inches. The mollic epipedon is 8 to 12 inches thick. It is 
medium acid to neutral. It is less than 15 percent by 
volume rock fragments less than 2 inches in diameter. 
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The A horizon has hue of 10YR or 7.5YR, value of 3 
to 5 (2 or 3 moist), and chroma of 1 or 2. It is dominantly 
loam, but the range includes fine sandy loam. 

The B2 horizon has hue of 10YR or 7.5 YR, value of 4 
to 6 (3 to 5 moist), and chroma of 2 to 4. It is loam or 
fine sandy loam. 

The C horizon has hue of 10YR, 7.5YR or 2.5Y, value 
of 5 to 8 (4 to 7 moist), and chroma of 2 to 4. It is loam 
or fine sandy loam. 


Zaar series 


The Zaar series consists of deep, somewhat poorly 
drained, very slowly permeable soils on uplands. These 
soils formed in material weathered from shale. Slopes 
range from 2 to 5 percent. 

Zaar soils are similar to Osage soils and are common- 
ly adjacent to Clime and Sogn soils. Osage soils are 
poorly drained and are frequently flooded. The calcare- 
ous Clime soils are moderately deep, have steeper 
slopes, and are above Zaar soils. Sogn soils are shallow 
over limestone. They are below Zaar soils. 

Typical pedon in an area of Zaar silty clay, 2 to 5 
percent slopes, 1,000 feet south and 50 feet west of 
northeast corner sec. 8, T. 20 S, R. 10 E. 


А1--0 to 14 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; moderate fine and medium 
subangular blocky structure, parting to fine and 
medium granular, hard, firm; slightly acid; gradual 
wavy boundary. 

B21—14 to 29 inches; very dark grayish brown (10YR 
3/2) silty clay, very dark brown (10YR 2/2) moist; 
with many streaks of very dark gray (10YR 3/1), 
black (10YR 2/1) moist; few fine faint yellowish 
brown (10YR 5/6) mottles; weak medium and 
coarse blocky structure; extremely hard, extremely 
firm; few slickensides; few small hard black concre- 
tions; neutral; gradual wavy boundary. 

B22—29 to 40 inches; dark grayish brown (10YR 4/2) 
silty clay, very dark grayish brown (10YR 3/2) moist; 
common fine faint olive brown (2.5Y 4/4) and yel- 
lowish brown (10YR 5/6) mottles; weak coarse 
blocky structure; extremely hard, extremely firm; few 
slickensides; few black concretions; neutral; diffuse 
wavy boundary. 

B3—40 to 60 inches; grayish brown (2.5Y 5/3) silty clay, 
dark grayish brown (2.5Y 4/3) moist; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak medium blocky structure; extremely hard, ex- 
tremely firm; slickensides larger and more common 
e in B22; few carbonate concretions; mildly alka- 
ine 


Thickness of the solum ranges from 40 to 70 inches. 
Depth to weathered shale is more than 45 inches. Thick- 
ness of the mollic epipedon ranges from 20 to 40 inches. 
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The A horizon has hue of 10YR or 2.5Y, value of 3 or 
4 (2 or 3 moist), and chroma of 1 or 2. It is dominantly 
silty clay, but the range includes silty clay loam. Reaction 
is mediurn acid or slightly acid. 

The 821 horizon has hue of 10YR ог 5Y, value of 3 to 
5 (2 to 4 moist), and chroma of 1 to 3. It is silty clay, 
clay, or silty clay loam. Reaction ranges from neutral to 
moderately alkaline. The B22 horizon has hue of 10YR 
ог БУ, value of 4 to 6 (3 to 5 moist), апа chroma of 2 to 
4. It is silty clay or clay. The soil ranges from neutral to 
moderately alkaline. It may have mottles with chroma of 
3 or more. The B3 horizon has hue of 10YR or 5Y, value 
of 5 or 6 (4 or 5 moist), and chroma of 3 to 6. It is silty 
clay, clay, or silty clay loam. Slickensides are common. 


Formation of the soils 


This section describes the factors of soil formation and 
explains how these factors have affected the soils of 
Lyon County. 

Soil forms through the physical and chemical weather- 
ing of parent material. The characteristics of the soil at 
any given point are determined by (1) the physical and 
mineral composition of the parent material, (2) the cli- 
mate under which the soil material has accumulated and 
existed since accumulation, (3) the plant and animal life 
on the soil, (4) the relief, or lay of the land, and (5) the 
length of time the forces of soil formation have acted on 
the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that forms 
and in extreme cases determines it almost entirely. Final- 
ly, time is needed for changing the parent material into 
soil. Generally, a long time is required for the develop- 
ment of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil development are unknown. 

Parent material—Parent material is the unconsolidat- 
ed mass from which soil forms. Parent material is formed 
by the weathering of rocks through freezing and thawing, 
abrasion, erosion, and chemical processes and by the 
deposition of material by wind and water. 

Bates, Clime, Florence, Labette, Martin, and Sogn 
soils formed in material weathered from bedrock. Flor- 
ence soils formed in material weathered from cherty 
limestone. Sogn and Labette soils formed in material 
weathered from limestone. Bates soils formed in material 
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weathered from sandstone. Clime and Martin soils 
formed in material weathered from shale. 

Most of the broader upland divides east of the Flint 
Hills are covered with old alluvial deposits of gravel, 
sand, silt, and clay. These deposits are a few inches to 
about 15 feet thick. Kenoma and Dwight soils formed in 
these silty and clayey deposits. Olpe soils formed in 
gravelly deposits. 

Recent alluvium consists of the sand, silt, and clay 
deposited on flood plains and low stream terraces by 
present streams. Chase, Ivan, Osage, and Reading soils 
occur in these deposits in the larger valleys throughout 
the county. The properties of alluvium are influenced by 
the nature of the geological materials within the drainage 
area. Ivan soils, which are on the flood plain of streams 
that drain limestone-shale areas, contain free lime and 
are moderately alkaline. 

Deposits of eolian silt and clay occur on most of the 
nearly level ridgetops of broad upland divides. The depth 
of these deposits is usually less than 5 feet. Ladysmith 
soils formed in eolian material or old alluvium. 

Climate. —Climate influences both the chemical and 
physical weathering and the biological processes at work 
in the parent material. Soil-forming processes are most 
active when the soil is warm and moist. Water is of 
major importance in the weathering of soils. Alternate 
wetting and drying, along with freezing and thawing, con- 
tribute to the physical weathering of soils and parent 
material. For detailed information on the climate of Lyon 
County, see “Climate.” 

Plants and animals.—Plants and animals furnish or- 
ganic matter to the soil and bring plant nutrients from 
lower layers to the surface. Stems, leaves, and roots are 
the principal sources of organic matter. The organic 
matter modifies the color, structure, and other physical 
and chemical properties of the soil. Burrowing animals 
mix the soil horizons. Earthworms feed on organic matter 
and channel through the soil horizons. 

The upland soils in Lyon County formed under tall 
grass prairie, which supplies a large quantity of organic 
matter that makes the surface layer dark. Martin, Tully, 
and Zaar soils are examples of dark colored prairie soils. 

Relief —Relief influences soil formation because it de- 
termines the amount of infiltration and runoff. Runoff is 
slow in level areas where most of the rainfall enters the 
soil. Generally, less water enters steep soils, and more 
soil material is lost through erosion. Relief, or slope ex- 
posure, also influences soil temperature and the natural 
plant community. 

The effects of relief are expressed in the depth of 
Eram and Vinland soils in Lyon County. Both soils 
formed in material weathered from shale. The moderate- 
ly deep Eram soils are on moderately sloping side 
slopes. The shallow Vinland soils are on strongly sloping 
hillsides. 

Time.—Time influences the morphological effects of 
the active soil-forming factors. Ivan and Clime soils, for 
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example, are young soils in terms of morphological 
change. Their surface layer is not leached of soluble 
carbonates, and their lower horizons have no illuviated 
clay. Ladysmith and Martin soils, in contrast, are older 
and more advanced in morphological change. 
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Glossary 


Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as 一 


Base saturation. The degree to which material having 
base -exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K), ex- 
pressed as a percentage οἱ the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, sub- 
ject.to frequent flooding. 
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Caicareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly whén treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A clay- 
pan is commonly hard when dry and plastic or stiff 
when wet. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment re- 
mains the same. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soll. Sand or loamy 
sand. 

Complex, soil. A mapping unit of two or more kinds of 
soil occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Depth to rock. Bedrock at a depth that adversely af- 
fects the specified use. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
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age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Five classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
Stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall; or a combination of these. 
Poorly: drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have ге- 
ceived material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 

Erosion (accelerated). Erosion much more rapid than 
geologic erosion, mainly as a result of the activities 
of man or other animals or of a catastrophe in 
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nature, for example, fire, that exposes a bare sur- 
face. 

Fertility, soil. The quality that enables a soil to .provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

First bottom. The normal flood plain of a stream, sub- 
ject to frequent or occasional flooding. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; No- 
vember-May, for example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming. factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Grassed waterway. A natural or constructed waterway, 
typically broad and. shallow, seeded to grass as pro- 
tection against erosion.. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Habitat. The natural abode of a plant or animal: refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
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material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon. —A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

С horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum the 
Roman numeral І! precedes the letter C. 

A layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
Soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Increasers. Species in the climax vegetation that in- 
crease in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to live- 
stock. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been re- 
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duced by grazing. Generally, invader plants are 
those that follow disturbance of the surface. 

Large stones. Rock fragments 10 inches (25 centi- 
meters) or more across. Large stones adversely 
affect the specified use. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soi! material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
Soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and соп- 
trast—faint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. 

Pedon. The smallest volume that can be called "а soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
d meters), depending on the variability of the 
soil. 

The downward movement of water through‏ صا و 
the soil.‏ 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very slow (less than 0.06 
inch), s/ow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

PH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 
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Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under a 
specified system of management. Productivity is 
measured in terms of output, or harvest, in relation 
to input. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, 
produces native plants suitable for grazing by live- 
stock; includes land supporting some forest trees. 

Range condition. The health or productivity of forage 
plants on a given range, in terms of the potential 
productivity under normal climate and the best prac- 
tical management. Condition classes generally rec- 
ognized are—excellent, good, fair, and poor. The 
classification is based on the percentage of original, 
or assumed climax vegetation on a site, as com- 
pared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate, soil, and 
relief are sufficiently uniform to produce a distinct 
kind and amount of native vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid... ... Below 4.5 
Very strongly acid. .... 4.5 to 5.0 
Strongly ACID). ο. 5.1 to 5.5 
Medium acid.. .... 5.6 to 6.0 
Slightly acid... 6.1 t0 6.5 
ات‎ 6.6 to 7.3 
Mildly alkaline........ on 7.4 lo 7.8 
Moderately alkaline... 7.9 to 8.4 
Strongly alkaline........ -o B.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, peb- 
bles, cobbles, stones, and boulders. 

Rooting depth. Shallow root zone. The soil is shallow 
over a layer that greatly restricts roots. See Root 
zone. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 
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Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when. wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soil. A natural, three-dimensional body at the earth's 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The. living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
Separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
Soils are either single grained (each grain by itself, 
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as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Subsoll. Technically, the B horizon; roughly, the part of 
‘the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordi- 
narily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A1, A2, A3) 
below the surface layer. | 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
referred to as the “plow layer,” or the “Ap horizon." 

Surface soil. All of the A horizon. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 


divided by specifying "coarse," “fine,” or "very 
fine." 

Tilth, soil. The condition of the soil, especially the. soil 
structure, as related.to the growth of plants. Good 


tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 


in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Toe slope. The outermost inclined surface at the base 
of a hill, part of a foot slope. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Water table. The upper limit of the soil or underlying 
rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 

Water table, artesian. A water table under hydrostat- 
ic head, generally beneath an impermeable layer. 
When this layer is penetrated, the water level rises 
in an uncased borehole. 

Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 

Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 
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Figure 1.—Typical pattern of soils and underlying material in Chase-Osage association. 
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Figure 2.—Typical pattern of soils and underlying material in Clime-Sogn association. 
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Figure 3.—Area of Clime-Sogn complex. Limestone rock is at the surface on Sogn silty clay loam. Clime silty clay is 
below the rock outcrop. Labette silty clay loam is in the background. 
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Figure 4.—Bales of bromegrass hay on terrace ridges provide feed for cattle in winter. The soil is Kenoma silt loam. 
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Figure §.—Minimum tillage on Reading silt loam leaves part of the crop residue at the surface. In the background is a 
corn crop on Ivan silt loam. 
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Figure 6.—Protile of Florence cherty silt loam showing abundant cherty Figure 7.—Profile of Ladysmith silty clay loam. The dark colored B2t 
fragments below the dark colored Al horizon. horizon extends to 37 inches. 
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Figure 8.—Profile of Reading silt loam showing well developed 
subangular blocky structure in the B1 and B2t horizons. 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


Probability 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


October 


October 


November 


Minimum temperature 


V 
{_ or lower i or lower 
' | 
1 I 
і | 
' , 
1 V 
Ц ' 
1 1 
i ' 
9 1 April 20 | May 
Li 1 
| | 
8 | April 15 | April 
Ц Ц 
| 
26 | April 51 April 
Ц Ц 
| | 
1 һ 
, “ 
1 I 
' t 
' + 
i | 
і і 
| і 
22 | October 16 | October 
7 ' 
| | 
26 | October 21 | October 
r L 
| ! 
5 | October 30 1 October 
' 1 
0 0 


1 
| Daily minimum temperature 
і during growing season 
I 
Probability | Higher | Higher | Higher 
і than | than і than 
" i 249 F | 289 F і 329 F — 

1 DayS | Days | Days 
1 ттш е 1 ےو‎ 1 у eee 
l Т i 

9 years in 10 | 203 i 188 i 166 
' ' ' 
[j i 1 

8 years in 10 | 210 і 195 і 173 
í І 4 
і 1 t 

5 years in 10 | 228 і 208 і 187 
' 3 r 
V 1 t 

2 years in 10 | 237 і 222 і 201 
І I ' 

1 year in 10 | 245 i 229 і 208 
' ' { 
1 1 Í 
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Less than 0.1 percent. 


64 
TABLE !.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
Fi про о; — و‎ 
Map | Soil name {Percent 
' 
ameli z ee تح سس‎ πράος... оз ως — 
н ' 
4 1 
Ва ‘Bates Loam, 3 to 6 percent з1орез-------------------------------------------------- і 0.7 
Bb {Bates loam, 3 to 6 percent slopes, eroded---------- і 0 
Be !Bates-Collinsville complex, 3 to 15 percent slopes-- i 0.3 
Ca iChase silty clay loam------------------------------ і 4.3 
Cb IClime silty clay, 3 to 7 percent slopes------------ l 1.4 
Ce !Clime silty clay, 3 to 7 percent slopes, eroded---- | 0.8 
Cd iClime-Sogn complex, 5 to 20 percent slopes---------- 1 12.7 
Ea ‘Elmont silt loam, 1 to H percent slopes---- і T<? 
Eb ‘Elmont silt loam, 4 to 7 percent slopes----------------------- i 2.3 
Ec ‘Elmont silty clay loam, 3 to 7 percent slopes, eroded і 1.5 
Ed tEram silt loam, 3 to 6 percent 51орез------------------------- і 1.1 
Ε6 ‘Eram silty clay loam, 3 to 6 percent slopes, eroded----------- i 1.2 
Ef 'Егат and Bates soils, 6 to 15 percent slopes------------------ і 1.1 
Ка ‘Florence-Labette complex, 2 to 12 percent slopes-------------- i 2:3 
Ia 'Туап silt 1оап--------------------------------------------------------------------- і 5.4 
Ib {Ivan silt loam, echanneled------------------------------- ' 33 
Ka 'Кепота silt loam, 1 to 3 percent slopes----------------- t 19.4 
Kb 'Кепота silty clay loam, 1 to 3 percent slopes, eroded--- і 6.2 
Ke 'Кепота silt loam, 3 to 6 percent slopes----------------- 7,100 | 13 
Kd 'Кепота silty clay loam, 3 to 6 percent slopes, eroded------------------------------ 7,500 i 1.4 
La ‘Labette silty clay loam, 1 to 3 percent 51оре5------------------------------------- 11,600 } 2.1 
Lb ILabette silty clay loam, 3 to 6 percent slopes--------- 2,100 | 0.8 
Le ‘Labette silty clay loam, 2 to 6 percent slopes, eroded-- 2,300 | 0.4 
Ld ‘Labette-Dwight complex, 0 to 2 percent slopes---------- 17,500 | 3.2 
Le iLadysmith silty clay loam, 0 to 2 percent slopes------- 23,100 | 4.2 
Ma ‘Martin silty clay loam, 1 to 4 percent slopes---------- 10,250 | 1.9 
Mb ‘Martin silty clay loam, 4 to 7 percent slopes---------- 20,700 | 3.8 
Me ‘Martin silty clay, 3 to 7 percent slopes, eroded------- 9,900 | 1.8 
ба {Olpe-Kenoma complex, 3 to 15 percent slopes 9,800 | 1.8 
Ob lOrthents, clayey---------------------------- 250 | * 
Oc {Osage silty clay----------------------------- 19,800 | 3.6 
Ra ‘Reading silt loam--------------------------- 20,200 | ЗАТ 
Та ITully silty clay loam, 2 to 7 percent slopes---------------------- 2,600 | 0.5 
Tb ‘Tully silty clay loam, 3 to 7 percent slopes, eroded-------------- 2,700 | 0.5 
Te ITully-Clime complex, 7 to 15 percent slopes----------------------- 3,400 | 0.6 
Va ‘Yinland loam, H to 10 percent з1орез------------------------------ 1,500 | 0.3 
Za 'Тааг silty clay, 2 to 5 percent в1оре5--------------------------------------------- 2,900 | 0.5 
і Маһег------------------------------------------------------------------------- і 7,040 | 143 
+ t 1 
П На t emane 
і Тоа1---------------------------------------------------------------е----- і 545,280 ; 100.0 
1 ' 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a yield indicates that 


the soil is not suited to the crop or the crop generally is not grown on the. soil] 


[Yields are those that can be expected under a high level of management. 
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See footnotes at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


7 Џ 1 ' + 
Soil пате and | | і і і і Smooth 
map symbol ' Corn | Winter wheatiGrain sorghum; Soybeans | Alfalfa һау | bromegrass 
' 1 1 Ц 1 1 
t | ) bas : ----0 4 — 
р б р в e a Ви T Bu ЊЕ: Топ ΓΠΣ 
7 у 1 к £ = 4 салы ' kia شر‎ 
I Џ ' { 1 1 
کا کد کد کے د 2ا دة ت د‎ } 60 | 28 | 60 і 28 і 2.4 ' 4.5 
Martin і | і і і | 
Ц 1 Ц 1 Ц Ц 
' 1 ' I ' Џ 
Ob**, i | ' і і i 
Orthents i і і I і і 
1 $ 1 ' 1 ' 
I i t 1 1 “ 
10 бвававављанесна ' --- | 28 i 57 I 25 | --- i 2.4 
Osage і і i i ) } 
i і i i і ' 
Ва------------------------ ' 85 | 48 | 92 | 40 і 4.4 | 7.5 
Reading і | і і і і 
і і i i і ! 
Та------------------------ i 65 | 38 i 70 і 32 I 3.0 ' 5.5 
Tully і | | i | || 
1 1 D ' Ц ' 
ο ο шн ннн —Á— | 60 | 32 і 60 i 28 і 2.6 і 4.5 
Tully 1 || i ' || і 
і | | і і і 
νο ЗЕ ВИН БА ПР РН ! 55 ! 34 Н 58 | 26 i 2.0 i 5.5 
1 1 1 1 Ц 
| | | | | 


% Animal-unit-month: The amount of forage ог feed required to feed one animal unit (one cow, one horse, 


one mule, five sheep, or five goats) for 30 days. 


** See description of the map unit for composition and behavior characteristics of the map unit. 
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Т 8 | ~ mu Тогат prod 
Soil name and і Range site’ name i er EEE 
map symbol i iKind of year 
------------------------------------ 
1 ' 
1 ' 
Ba, Bb------------- iLoamy Upland------------------ iFavorable 
Bates | |Ногтаї 
i {Unfavorable 
| I 
р і 
і і 
Вс”; | ! 
Bates------------- iLoamy Upland------------------ iFavorable 
і iNormal 
| {Unfavorable 
І ' 
1 1 
1 ' 
Collinsville------ {Shallow Sandstone------------- j)Favorable 
і iNormal 
| iUnfavorable 
' l 
| і 
і ' 
| i 
' 4 
і і 
і і 
Ca----------------- ILoamy Lowland----------------- iFavorable 
Chase Н (Normal 
i Unfavorable 
і ' 
1 ' 
і ) 
Cb, Сс------------- iLimy Upland------------------- Favorable 
Clime | Normal 
і Unfavorable 
i i 
I ! 
) | 
i i 
Сая; і ! 
Сііпе------------- іту Upland------------------- iFavorable 
і iNormal 
і iUnfavorable 
i і 
I ' 
|| ! 
1 V 
Sogn-------------- iShallow Limy------------------ iFavorable 
| iNormal 
| Unfavorable 
1 1 
| | 
| і 
і і 
Ea, Eb, Ес-------.- iLoamy Upland------------------ {Favorable 
Elmont | iNormal 
' iUnfavorable 
; i 
| і. 
і i 
t і 
Ed, Ee------------- iClay Upland------------------- iFavorable 
Er am ilormal 


TABLE 6.--RANGELAND PRODUCTIVITY AND- CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


See footnote at end of table. 


iUnfavorable 


uction 
Meere inet 


5,000 
3,500 
2,500 


3,500 
2,500 
1,500 


7,000 
5,500 
1,000 


6,000 
4,200 
3,000 


{Big bluestem 


{Little bluestem 


ilndiangrass 
iSwitchgrass 


iLittle bluestem 


ilndiangrass 
iSwitchgrass 


ILeadplant------ 


1 
ILittle bluestem 


{Big bluestem 


tIndiangrass--+-- 
|} Switchgr ass---- 
iSideoats grama 
{Та11 dropseed 


' 


' 
(Big bluestem 


tIndiangrass---- 
iSwitchgrass---- 
{Eastern gamagrass 
iPrairie cordgrass 
1 


V 
(Little bluestem 


(Bip bluestem 


iSideoats grama 
ilndiangrass---- 
iSwitchgrass---- 
iLeadplant------ 


ig bluestem 


L 
B 
5 
Indiangrass 
Switchgrass 
L 
5 


ig bluestem 


= 
| 
| Characteristic vegetation 
| 
р 
1 
Т 
' 
' 
I 


iLongspike tridens-- 
iPale echinacea 
iHeath aster---- 
Д 


ideoats grama 


eadplant------ 


ї 

ІВің bluestem 
(Little bluestem-- 
iSwitchgrass 
ilndiangrass 


L 
B 
Indiangrass---- 
5 
T 


B 
L 
1 


ig bluestem---- 
ittle bluestem 
ndiangrass----- 
58۷1۲5٤٢ ass 
{Tall dropseed 
۱٢۲٢ 958. 
1 


ITall dropseed----------- — 


τ᾽ 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


== T Total production Τ 7 
Soil name and i Range site name Н H i Characteristic vegetation i Compo- 
map symbol і iKind of year | Dry | isition 
i і iweight | | 
Gd NE μα ылы аа ын C о о о о уу агаа 
' 一 | ee 
1 1 П і i1 
Еге; Н f i | ) 
Егайсссссссесошеве \Clay Upland---------- --------- {Favorable | 6,000 Big bluestem------------------ | 30 
і iNormal 1 4,200 {Little bluestem--------------- | 15 
| ‘Unfavorable | 3,000 |5міссһдгаз5----<-------------- | 15 
і i i ἱΙπάϊθηβγθ8ββ------------------- | 10 
і і ! tTall dropseed { 5 
t || 1 
t 1 ' П] й 
Batess------------ iLoamy Upland------------------ iFavorable | 7,000 Big bluestem 1 35 
і {Normal ! 5,500 Little bluestem--- | 25 
| {Unfavorable | 4,500 iIndiangrass------- | 10 
і і і iSuitchgrass------------------- ү Б 
і і i iLeadplant--------------------- | 5 
1 + ' ' 1 
l 1 1 1 1 
Far: i ۱ | i i | 
Florence---------- (Loamy Upland------------------ {Favorable 1 6,000 Big bluestem------------------ | 35 
i | Normal | 5,000 {Little bluestem--------------- | 25 
) ‘Unfavorable | 4,000 |Indiangrass-----------~------- | 10 
i і і iSwitehgrass------------------- | 5 
| і ' ISideoats grama---------------- 1 5 
[ | і 
1 1 1 Џ | 
Labette----------- iLoamy Upland--------------- ---|Favorable 1 6,000 {Big bluestem------------------ ' 30 
| iNormal 1 5,000 {Little bluestem 20 
| {Unfavorable | 4,000 |Indiangrass------- 20 
і і i iSwitchgrass------- 10 
| і i iCompassplant ------------------ 5 
( 1 
4 ' + 1 1 
Та, Ib------------- ILoamy Lowland----------------- iFavorable 110,000 {Big bluestem------ ------------ | 50 
Ivan | {Normal | 8,000 {Indiangrass------------------- | 15 
| ‘Unfavorable | 6,000 |Switchgrass------------------- ' 10 
| ' ! IEastern gamagrass------------- ! 9 
і i і {Little bluestem-------------- =| 5 
' і і iPrairie cordgrass------------- | 5 
1 Ц ' ' ' 
1 ' 1 1 1 
Ka, Kb, Ke, Kd----- iClay Upland------------------- iFavorable | 6,000 {Big bluestem------------------ 
Kenoma і iNormal ¦ 4,500 {Little bluestem-- 
| ‘Unfavorable | 2,500 !Indiangrass------ 
і і ' ISwitchgrass------ 
| i ! ITall dropseed----- 
' і і {Sideoats grama---------------- 
V 3 Ц 1 
i I ' ' 
La, Lb, Lo--------- iLoamy Upland------------------ ۶٤ ! 6,000 {Big bluestem------------------ 
Labette | iNormal t 5,000 {Little bluestem-- 
і ‘Unfavorable | 4,000 !Іпді апдғаз5------ 
i | | iSwitchgrass------ 
і || і ІСоправвр1ап%------------------ 
' ' 1 ' 
1 1 V 1 
Ld#: | 1 ) | 
Labette----------- iLoamy Upland-------- = Favorable | 6,000 {Big bluestem------------------ 
і {Normal 1 5,000 (Little bluestem-- 
| {Unfavorable | 4,000 (Indiangrass------------------- 
Н і і {Swi ۲٥٢ 8۳ ass------------------- 
і ' i iCompassplant------------------ 
+ Ц Ц 1 
L 1 i l 
Dwight------------ ІС1аурап-------------------.--- iFavorable | 4,000 (Big bluestem------------------ 
i iNormal 1-3,000 {Little bluestem--------------- 
| ‘Unfavorable | 2,000 Prairie dropseed-------- 
і і і ITall dropseed---- 
i і і {Heath aster------------------- 
і | | IWestern wheatgrass------------ í 10 
і і | {Blue grama----------------- ---) 10 
| і t iSwitchgrass------------------- |: 5 
i Н і ISideoats grama---------------- | 5 
' ! | iWestern ragweed--------------- 1 5 


See footnote at end of table. 
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TABLE 6,--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
1. Total production | 


1 1 
Soil name, and і Characteristic vegetation i Compo- 
map symbol і 


{Unfavorable 6,000 iSwitchgrass 


( 
1 Ц 
1 езі 
iKind of year | Dry | isition 
| iweight | I 
SOS ee eee eee تج رک ریچ‎ о 00900807 Te г Ρος 
| | 7 I Ia 
Le----------------- Clay Upland------------------- iFavorable 1 6,000 Big bluestem------------------ 1 25 
Ladysmith і iNormal 1 4,000 jLittle bluestem-------------- ті 20 
| iUnfavorable | 2,000 jIndiangrass---------- 15 
| | | ISwitchgrass---------- 15 
і і i {Tall dropseed-------- 5 
І і і ISideoats grama 5 
1 1 1 1 1 
! 1 I + 1 
Ha, Mb, Мо-—----—-—--- ILoamy Upland------------------ ‘Favorable | 7,000 1 30 
Martin | iNormal | 5,500 | 15 
I iUnfavorable | 4,000 i 10 
I р ' i 10 
|| | i 1Tall dropseed----------------- 5 
| | і {Sideoats grama 5 
| ! i iLeadplant--------------------- 5 
1 D | 1 
ба? i і і і 
Olpe--------------iLoamy Upland------------------ iFavorable 1 7,000 Big bluestem------------------ 30 
| iNormal 1 5,500 {Little bluestem--------------- i 20 
| iUnfavorable {| 4,000 jIndiangrass------------------- { 15 
| | i iSwitchgrass | 10 
i ; i ILeadplant ' 5 
i i і ΙΤ811 dropseed----------------- i 5 
1 1 1 1 І 
' ' П 1 I 
Kenoma------------ iClay Upland------------------- iFavorable 1 6,000 {Big bluestem------------------ | 85 
і Normal | 4,500 (Little bluestem--------------- ¦ 20 
| ‘Unfavorable | 2,500 |Indiangrass--~~--------------- | 15 
| і | ISwitchgrass------------------- | 15 
) i і ‘Tall dropseed ' 5 
і і ! ISideoats grama---------- ------ i Ὁ 
1 1 t Ц П 
I I 4 I Ц 
0ο----------------- IClay Lowland------------------ {Favorable i 9,000 iSwitchgrass------------------- | 25 
Osage | {Normal { 8,000 {Indiangrass------------------- | 15 
| {Unfavorable | 6,000 {Big bluestem------------------ | 15 
| і і {Eastern gamagrass- | 10 
| i i {Little bluestem--------------- | 10 
| | | IPrairie cordgrass------------- | 10 
I 1 1 Ц ' 
Џ 1 ' ' 1 
Ra----------------- tLoamy Lowland----------------- {Favorable 110,000 Big bluestem------------------ 
Reading || iNormal i 8,000 {Indiangrass 
1 4% 
Џ 1 
| i i lEastern gamagrass------------- 
i і | {Prairie cordgrass------------- 
' Ц Ц ' 
н І 1 і 
Ta, Tb------------- iLoamy Upland------------------ iFavorable i 6,000 {Big bluestem------------------ 
Tully і ‘Normal | 5,000 {Little bluestem- 
| {Unfavorable | 4,000'|Switchgrass-- 
) | i iIndiangrass------------------- 
р і і 
і і і 
і і і і 
Το: | ; і і 
Tul ly+------------ iLoamy Upland------------- -----( Favorable 1 6,000 {Big bluestem------------- 
| {Normal ! 5,000 {Little bluestem--------------- 
i {Unfavorable | 4,000 iSwitcehgrass--------------- 
! і | {Іпаіапвгаѕзз--------------- 
| і i iLeadplant---------- 
і i i iTall dropseed------------- 
) і | ‘Sideoats grama---------------- 
' ' 1 
i ' ' 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
Т Т Total production H 


1 1 
Soil name and i Range site name ' H i Characteristic vegetation i Compo- 
map symbol i iKind of year | Dry | isition 
і ' iweight | і 
Т Н “TEb7acret | Pet — 
1 
Џ 1 1 1 
те“: | і і 
Clime------------- iLimy Upland------------------- iFavorable 1 5,000 {Little bluestem--------------- 30 
i iNormal | 3,500 {Big bluestem------------------ 20 
i {Unfavorable | 2,500 iSideoats grama--- 15 
1 i | білді апдгаз5------ 5. 
і i і |Switchgrass------- 5 
і і і iLeadplant--------------------- 5 
і і i i ' 
Уа----------------- оату Upland------------------ iFavorable | 4,000 Big bluestem---------- -------- 1 25 
Vinland ' iNormal i 3,000 {Little bluestem------------ --- 25 
і iUnfavorable | 2,000 {Indiangrass 10 
і і і ۷۲5 10 
i і і tLeadplant--------------------- 5 
Е ji ' 7 Ц 
1 ' {| ї 1 
2а----------------- iClay Upland------------------- Favorable | 6,000 {Big bluestem------------------ і 25 
Zaar i {Normal | 4,500 {Li ¦ 20 
i {Unfavorable | 2,500 |Indiangrass------------------- 15 
' Н i iSwitchgrass------- 15 
і i | {Tall дгорзеед---- 5 
i і | iSideoats grama---------------- 5 
1 ' 
1 0 l| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


E Т Trees having predicted 20-year average heights, in feet, оГ-- 
Soil name and [7 1 I 1 
i 26-35 >35 
' 
Џ 


' 
ії 
map symbol | <8 
7 
Џ 
I 


e 
I 
8-15 і 16-25 
' 
1 
1 
' 
' 


common hackberry, 


Та, Ib------------|Fragrant sumac----|Amur honeysuckle, Eastern redcedar, {Common hackberry, {Eastern cottonwood 


' 
' 

і 

і 

і 

1 

I 

' 

1 

' 

і 

і 

1 

1 

і 

| green ash. 
і 

158 

| Russian mulberry. 
і 

1 

1 

1 

1 

1 

! 

1 


Џ 
{ 
1 
і 
' 
i i і 
Ва, Bb------- -----|Егабгапі sumac, Amur maple-------- ‘Russian mulberry, {Scotch pine, | --- 
Bates | lilac. i { green ash, honey-| Austrian pine. 
I і ! Locust, common í ) 
| ' | hackberry. i і 
| і і і і 
Вей: і і і і і 
Bates------------ {Fragrant sumac, ‘Amur maple--------|Russian mulberry--iScotch pine, і --- 
| lilac. | і ! Austrian pine. | 
1 1 Ц ' ' 
V t Џ 1 ' 
Collinsville.** | і | ' і 
1 ' ' Ц 1 
1 1 1 I 1 
ζ8----- -----------!Егадғапб sumae----!Amur honeysuckle, {Russian mulberry, ! Соттоп hackberry, {Eastern cottonwood, 
Chase | i lilac. ¦ eastern redcedar.| green ash. | silver maple. 
1 “ ' ' 1 
1 I | й 1 1 
Cb, Со------------ {Fragrant sumac, ‘Eastern redcedar--|Russian mulberry, i --- і --- 
Clime | lilac. | ! common hackberry,i i 
і і ! green ash. | ' 
' ' Li Ц Ц 
I i ' 1 ' 
сая; i | і і i 
Clime-------- ----|Fragrant sumac, | --- {Russian mulberry, | --- і --- 
¦ lilac, | | common hackberry, | Н 
1 і | green ash. | i 
і і і і і 
Sogn.** і і ! і i 
' і і і і 
Ea, Eb, Ес-------- {Fragrant sumac, ‘Amur maple--------|Russian mulberry, Austrian pine, і --- 
Elmont | lilac. і ! honeylocust, | Scotch pine. | 
| { | common ћаскђеггу, | i 
1 | ! greén ash. i і 
і і і і і 
Ed, Ее------------ {Fragrant sumac, {Eastern redcedar--|Green ash, Russian; --- | --- 
Er am | lilac. i | mulberry, common | i 
і | | hackberry. і і 
t ' ' ' 1 
I t I 1 1 
Ef*: ' ' і і і 
Егап------------- IFragrant sumac, ‘Eastern redcedar--{Green ash, Russian} --- ' --- 
| lilac. і i mulberry, common | | 
| і | hackberry. 1 ! 
' і і і і 
Bates-------- ----|Fragrant sumac, {Amur maple-------- {Russian mulberry, {Scotch pine, | --- 
| lilac. ! common hackberry,; Austrian pine. 
i ! green ash, i i 
і і honeylocust. { | 
і і ! i 
Ға%; | i і і 
Florence.## | ! ' I 
7 Ц ' ' 
I ' 1 1 
Labette---------- iFragrant sumac, ‘Amur maple--------|Eastern redcedar, Austrian pine, і === 
lilac. Н honeylocust, { Scotch pine. i 
7 ' ' 
| | 
| і і 
і і і 
Ivan | lilac. | green ash. | silver maple. 
1 ' ' 
I ' 1 
! iGreen ash, i --- 
Kenoma i Russian-olive, |! Austrian pine, i 
i pin oak. { Siberian elm. i 
' ' ' 
1 1 Li I 
La, Lb, Le--------IFragrant sumac, |дтиг maple-------- ‘Eastern redcedar, iAustrian pine, i --- 
Labette lilac. | common hackberry,| Scotch pine. ! 
1 ' $ 
| | | 


% 
і 
' 
' 
+ 
L 
7 
' 
' 
t 
Ц 
1 
I 
Ka, Kb, Ke, Kd----!Fragrant sumac----IEastern redcedar--; Common hackberry, 
' 
' 
1 
1 
' 
1 
' 
1 
' 
' 
' 
1 
' 
1 


і 
| green ash, 
| honeylocust. 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
| Trees having predicted 20-year average heights, in feet, of-- 
| 
i 


green ash, 


Clime------------iFragrant sumac, Eastern redcedar--jRussian mulberry, --- 


lilac. common hackberry, 
green ash. 
Уа. ## 
Vinland 
prm --.-.--|Fragrant зитас----|Атиг maple-------- {Eastern redcedar, iGreen ash--------- | --- 
Zaar Austrian pine, 


common hackberry. 


Soil name and | || 1 
map symbol | <8 i 8-15 16-25 ! 26-35 i >35 
' ' 1 Ц 
| | і і і 
Ld*; ! | і і i 
Labette--------- -iFragrant sumac, {Amur maple-------- iHoneylocust, (Austrian pine, ' --- 
| lilac. | | common hackberry,| Scotch pine. ; 
і I | green ash, i і 
Н і | eastern redcedar.| i 
' ' ' ' ' 
Џ I I ' ї 
Dwight----------- iSilver buffalo- jRussian-olive----- {Eastern redcedar, {Golden willow----- iEastern cottonwood, 
| berry. || | green ash, і і 
і і | honeylocust. і | 
' ' ' ' ۱ 
П 1 1 П I 
е==========5===5- {Fragrant sumac-=-- (Eastern redcedar-- Common hackberry, iGreen ash, t ہج‎ 
Ladysmith 1 i і pin oak, Russian-} Austrian pine, 
) і | olive. ¦ Siberian elm. 
+ 1 | 1 Ц 
t I Џ l Џ 
Ма, Mb, Mc--------|Peking |Атиг maple-------- IGreen ash, common iHoneylocust, | --- 
Martin | cotoneaster, і i hackberry, _ | ponderosa pine. 
| fragrant sumac, | | Austrian pine, t i 
i і | eastern гедседаг.! | 
бат: і ! | ! i 
Olpe.** | | і і | 
t ' Y 4 J 
£ П І ї 1 
Kenoma---------- -iFragrant sumac----|Eastern redcedar--|Common hackberry, iGreen ash, і --- 
Н i | Russian-olive, | Austrian pine, 
| i | pin oak. | Siberian elm. | 
1 t ' H + 
1 і П £ f 
008. і і Н і | 
Orthents | і і і і 
і і і ! і 
ὅς---------------- | --- ‘Amur honeysuckle, |Eastern redcedar--|Green ash, iEastern cottonwood, 
Osage і | redosier dogwood. | | honeylocust. | silver maple. 
1 1 1 + Ц 
1 Џ 上 L T 
Ва---------------- iFragrant sumac----jAmericdn plum, ‘Eastern redcedar, {Common hackberry, iEastern cottonwood, 
Reading і | Amur honeysuckle, Russian mulberry. green ash. | silver maple. 
| | lilac. I i 
I і i ) і 
Та, Tb----------- -|Fragrant sumac, і --- {Common hackberry, iAustrian pine, | --- 
Tully lilac. і | eastern гедседаг,; Scotch pine. і 
H | honeylocust, i Н 
i i green ash. Н і 
1 4 1 1 
' ' ' if 
Тс”; ! i ! ' 
Tully---------- --!Fragrant sumac, \ --- iCommon hackberry, iAustrian pine, і --- 
111ас. Н | eastern. redcedar,| Scotch pine. Н 
| | honeylocust, i і 
і і i i 
i і i i 
4% 4 I ' 
і 1 l I 
' ' 1 1 
I Џ Џ Џ 
Ц Ц 1 Ц 
5 ' Џ П 
і і і і 
' ' 1 1 
ї ї l I 
H LI , П 
Џ £ 1 П 
' ' 4 ' 
Џ Џ [ 1 
' ' 1 П 
1 1 
+ t 
) 1 
| i 
| | 
і | 


V 
' 
! Russian-olive, 
1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
** This soil generally is not suited to windbreaks. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Џ 
5011 пате апа | 
map symbol ! 
1 


Bb------ -====-1 


1 
' 
d 
Вой: i 

Bates------------ ' 


4 
t 
' 
! 
1 


СТ тен ааыа ! 
' 
' 
I 
' 
1 
1 
П 
' 


Sogn------------- 1 
7 

і 
Еа---------------- і 
Elmont | 


Eb, Ес------------ ; 
К 


p DE | 


гл 
+ 
me 
EI 
Џ 
' 
' 
' 
5 
LI 
1 
' 
' 
' 

' 

| 
1 


і 

і 

Кай: 1 
Florence--------- ! 
і 

1 
! 
| 
Labette---------- I 
' 
% 
Џ 
, 
Џ 
' 


Ib------------ 1 


4 
1 
' 
+ 
7 
' 


See footnote at 


Shallow 
excavations 


Moderate: 


depth to rock. 


Moderate: 
depth to rock. 


Severe: 


depth to rock, 


Severe: 
wetness, 
floods. 


Moderate: 
too clayey, 
depth to rock. 


Moderate: 
too clayey, 
slope, 
depth to rock. 


Severe: 
depth to rock. 


Slight---------- 


Slight---------- 


Moderate: 

too clayey, 
wetness, 

depth to rock. 


Moderate: 

too clayey, 
wetness, 

depth to rock, 


Moderate: 
depth to rock. 


Severe: 
large stones. 


Severe: 
depth to rock. 


Severe: 
floods. 


end of table. 


П 
1 
1 
[ 
1 
1 
' 
ї 
' 
| 
1 
1 
' 
4 
4 
l 
Н 
D 
1 
Џ 
П 
1 
' 
1 
' 
' 
' 
і 
' 
' 
' 
' 
' 
' 
' 
1 
' 
' 
' 
[ 
1 
I 
' 
' 
' 
' 
' 
' 
' 
' 
' 
Џ 
' 
1 
| 
' 
' 
1 
' 
' 


TABLE 8.--BUILDING SITE DEVELOPMENT 


Dwellings 
without 


basements 


Severe: 
depth to rock. 


Severe: 
floods, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
. Shrink-swell, 
slope. 


Severe: 
depth to rock. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 
Severe: 


shrink-swell. 


Severe: 
shrink-swell. 


Slight---------- 


Severe: 
large stones. 


Severe: 
shrink-swell, 


Severe: 
floods. 


L 
| Dwellings 
; with 

| basements 
| 


(Moderate: 
| depth to rock. 
|| 


iModerate: 

depth to rock. 
Severe: 
depth to rock. 


Se 
floods, 
shrink-swell. 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate: 
shrink-swell, 


slope. 


e 
depth to rock. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
shrink-swell, 
wetness. 


Severe: 
shrink-swell, 
wetness. 


Moderate: 
depth to rock. 


Severe: 
large stones. 


Severe: 
shrink-swell, 
depth to rock. 


Severe: 
floods. 


1 
і 
' 
i 
1 
І 
' 
1 
' 
1 
' 
I 
i 
1 
' 
1 
' 
і 
1 
1 
1 
П 
I 
i 
|| 
' 
Џ 
П 
1 
1 
t 
' 
і 
1 
1 
П 
1 
1 
t 
' 
і 
' 
' 
П 
1 
' 
1 
' 
1 
1 
1 
1 
1 
' 
1 
і 
| 
' 
1 
П 
і 
1 
1 
1 
| 
1 
1 
1 
l 
' 
1 
' 
1 
1 
1 
i 
1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
! 
! 
' 
[ 
1 
1 
| 
i 
1 
1 
П 
1 
1 
1 
Й 
1 
' 
1 
' 
Џ 
1 
1 
н 
4 


depth to rock, 


Small 
commercial 
buildings 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
floods, 
shrink-swell. 


Moderate: 
shrink-swell 
slope. 


Severe: 
slope. 


Severe: 
depth to rock. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Severe: 
Shrink-swell. 


Moderate: 
slope. 


Severe: 
large stones. 


Severe: 
shrink-swell. 


Severe: 
floods. 


See text for definitions 


Local roads 
and streets 


Moderate: 
low strength. 


Moderate: 
low strength. 


Severe: 
depth to rock. 


Severe: 
shrink-swell, 
low strength, 
floods. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
depth to rock. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
low strength. 


Severe: 
large stones, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods, 
low strength. 
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一 人 人 人 人 人 一 一 一 一 一 一 


Soil name and 
map symbol 


Ka, Kb, 
Kenoma 


Ke, 


La, Lb, 
Labette 


Ld*; 


Labette---------- 


Dwight----------- 


Kenoma----------- 


Ob, 
Orthents 


Va----- ----------- 


Vinland 


Kd---- 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


derate: 


Mo 
too clayey. 


t 
' 
I 
' 
1 
з 
1 
' 
' 
I 
' 
1 
' 
' 
П 
1 
' 


' 
ISevere: 
| depth to rock. 
І 

I 

' 

! 

i Severe: 
| depth to rock. 
+ 

| 

iModerate: 

| too clayey, 

| depth to rock. 
1 

iModerate: 

too clayey. 


iModerate: 
| too clayey. 
' 

' 

' 

| 

iModerate: 

| too clayey, 
| slope. 

' 
iModerate: 
too clayey, 
slope. 


iModerate: 


| floods, 
' 

1 
iModerate: 


too clayey. 


1 

І 

' 

1 

' 

| 
(Moderate: 

{ too clayey, 
{ Slope. 

' 

' 

iModerate: 

| too clayey, 

| slope, 

| depth to rock. 
Н 

I 


ISevere: 
depth to rock. 


П 
' 
' 
| 
' 
i 


See, footnote at end of table. 


1 

I Dwellings 
| without 
basements 


Severe: 
shrink-swell. 


Severe: 
s 


vere: 
hrink-swell. 


ο 
aa 


Severe: 
5 


Severe: 
shrink-swell. 


1 
І 
1 
ЈЕ 
I 
1 
1 
' 
Џ 
| 
iModerate: 
| Shrink-swell, 
| slope. 
Severe: 
shrink-swell. 


Severe: 
floods, 
wetness, 
shrink-swell. 


Severe: 
floods. 


Shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
depth to rock. 


! 
і 
1 
1 
' 
1 
і 
Н 
; 
3 
1 
1 
' 
' 
' 
' 
' 
1 
' 
Li 
1 
' 
' 
t 
' 
' 
I 
і 
іЗемеге: 
' 
' 
' 
' 
' 
1 
' 
' 
1 
і 
1 
П 
1 
1 
' 
' 
+ 
i 
! 
۲ 
1 
š 
I 
I 
' 
1 
' 
1 
і 
і 
' 
$ 


' 
t 
ῃ 
1 
1 
ῃ 
ῃ 
Ц 
' 
1 
1 
1 
' 
і 
1 
Ц 
7 
' 
t 
' 
' 
' 
' 
t 
1 
' 


' 
ї 
4 
' 
1 
1 
1 
1 
1 
1 
1 
1 
П 
1 
' 
' 
1 
1 
' 
ῃ 
ῃ 
1 
ῃ 
' 
' 
t 
' 
' 
' 
' 
' 
' 
' 
' 
' 
4 
1 
Џ 
' 
' 
' 
Џ 
7 
П 
' 
' 
П 
1 
' 
1 
1 
上 
' 
t 
' 
' 
' 
l 
' 
1 
t 
1 
1 
1 
1 
1 
' 
I 
' 
' 
' 
' 
1 
П 
' 
I 
1 
1 


Dwellings 
with 
basements 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
depth to rock. 


Severe: 
shrink-swell, 
depth to rock. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Severe: 
floods, 
wetness, 
shrink-swell. 


Severe: 
floods. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
depth to rock. 


Џ 
1 
1 
7 
t 


1 
i 
' 
1 
' 
' 
' 
Џ 
7 
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' 
' 
t 
4 
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ῃ 
' 
' 
' 
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' 
' 
' 
П 
і 
' 
t 
i 
Џ 
1 
1 
П 
Џ 
' 
4 
1 
i 


Small 
commercial 
buildings 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope. 


Severe: 
shrink-swell. 


Severe: 
floods, 
wetness, 
shrink-swell. 


Severe: 
floods. 


Severe: 
shrink-swell. 


Severe: 
Shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
depth to rock, 
slope. 


' 
Џ 
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' 
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٦ 
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' 
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SOIL SURVEY 


Local roads 
and streets 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe; 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell, 


Moderate; 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
low strength. 


Severe; 
wetness, 
low strength, 
floods. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength, 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Moderate: 


depth to rock. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


П 1 l 1 
Soil name and | Shallow і Dwellings | Dwellings ! Small Н Local roads 
map symbol Н excavations i without ! with i commercial i and streets 

і і basements | | basements | buildings | 

I I t 1 ' 

і ' ' і і 

2а---------------- Severe: Severe: | severe: iSevere: iSevere: 

Zaar | wetness, | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, 
і | wetness. | wetness, | wetness. | low strength. 

Ц T { + ' 

1 1 1 Џ 


ر ا ا ر ا ا 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--SANITARY FACILITIES 
[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 
not rated] 


1 1 1 
Soil name and і Septic tank i Sewage lagoon | Trench i Area ' Daily cover 
map symbol і absorption і агеаз і запібагу і запібагу і for landfill 
| fields | | landfill ۱ landfill і 
' t ' 1 7 I 
! i | | i 
Ba, Bb-------------- іЗемеге: (Moderate: (Severe: (Moderate; IPoor; 
Bates | depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim, 
| | slope, | ! | 
і | seepage. і і і 
і і і i | 
Be*; | bc i і i 
Bates-------------- |беуеге: iModerate: iSevere: iModerate: |Роог: 
| depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim. 
і | slope, | і і 
{ | seepage. ' і і 
і і і і і 
Collinsville------- iSevere: i Ѕеуеге: (Severe: ібеуеге: |Роог: 
| depth to rock. | seepage, і seepage, | seepage, | area reclaim, 
i | depth to rock, | depth to rock. | depth to rock. | 
! | slope. і і | 
і і і Н і 
Са------------------ iSevere: isevere: iSevere: severe: (Poor: 
Chase | floods, | floods. | floods, | floods. і too clayey. 
| peres slowly, і t too clayey, і і 
| wetness. | | wetness. і і 
+ ' ' ' ' 
Џ 1 i 1 і 
Cb, Сс-------------- iSevere: Moderate: I Severe: iModerate: iPoor: 
Clime і percs slowly, | depth to rock, | too clayey, | depth to rock. | too clayey, 
| depth to rock. | slope. і depth to rock. | | area reclaim. 
t ' Li Ц 
і t Џ 1 у 
саж: | i i i i 
Clime-------------- iSevere: i Severe: i Severe: iModerate: (Poor: 
| percs slowly, | slope. | too clayey, | slope, | too clayey, 
| depth to rock. | | depth to rock. | depth to rock. ! area reclaim. 
! Ц 1 Li 2 
1 1 П + D 
Sogn--------------- iSevere: iSevere: Severe: i Severe: { Роот: 
| depth to rock. |; depth to rock. | depth to rock. | depth to rock. | area reclaim. 
' ' ' ' Ц 
1 ї 1 ' 1 
Ea, Eb, Ec------ -2-2--|Severe: iModerate: iSevere: і511һ%----------- iFair: 
Elmont | peres slowly. | slope. | depth to rock. | | too clayey. 
1 " Ц £ Ц 
Џ ' ' Ц ' 
Ed, Ee-------------- (Severe: iModerate: іЗемеге: iModerate: iPoor: 
Er am | peres slowly, і depth to rock, | too clayey, | wetness, | area reclaim. 
| wetness, | slope. | depth to rock. | depth to rock. 
1 depth to rock. | і і i 
i ! | ' | 
Ef*: d | і ) і 
Eram--------------- Severe: i Severe: i Severe: iModerate: iPoor: 
| peres slowly, | Slope. | too clayey, | wetness, { area reclaim, 
| wetness, і | depth to rock. | depth to rock, 
{ depth to rock, | | | Slope. Н 
1 1 1 1 , 
I l I 1 1 
Bates-------------- iSevere: iSevere: iSevere: iModerate: | Poor: 
| depth to rock. | slope. | depth to rock, | depth to rock, | area reclaim. 
і ! | slope. | slope. ! 
і і і ! i 
Fat: | || | і і 
Florence----------- iSevere: iSevere: iSevere: iSlight----------- |Poor: 
i peres slowly, | large stones, | depth to rock. | | small stones, 
| depth to rock. | slope. і || | large stones. 
t ' 1 1 П 
1 Li 1 I I 
Labette----------- = (Severe: iSevere: iSevere: iModerate: iPoor: 
| depth to rock, | depth to rock. | depth to rock. і depth to rock. | area reclaim, 
| peres slowly. i ! | 
1 Ц 1 П 
П і 1 1 у 
Та, Ib-------------- iSevere: iSevere: iSevere: iSevere;: боса, 
| floods. | floods. | floods. і 
1 1 ' + 
Џ I I + 


Ivan | floods. 
Ц 
Џ 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 


i ' I Џ Џ 
Soil name and I Septic tank | Sewage lagoon - | Trench Н Агеа H Daily cover 
map symbol Н absorption i areas і sanitary і sanitary i for landfill 
i fields i | landfill і landfill і 
1 I ' 1 Џ 
i і і і i 
Ka, Kb, Ke, Kd------ Severe: Moderate: (Severe: iSlight----- ------ІРооғг: 
Kenoma j peres slowly 1 slope | too clayey. Н | too clayey. 
Li 1 ' + ' 
П 1 ' 1 t 
La, Lb, Le------ ----|5еуеге: iSevere: iSevere: ‘Moderate: 1 Poor: 
Labette | depth to rock, | depth to rock. | depth to rock. | depth to rock. | area reclaim, 
| peres slowly. i | i ! too clayey. 
' ' ' ' 4% 
1 ' I 1 4 
ја»: і і | і і 
Labette------------iSevere: iSevere: Severe: Moderate: iPoor : 
1 depth to rock, | depth to rock. | depth to rock. |; depth to rock. | area reclaim, 
| peres slowly. i | ' | too clayey. 
1 $ $ $ Ц 
I I 5 L 1 
Dwight------------- iSevere: iModerate: iSevere: jSlight=--..— (Poor: 
| peres slowly, i depth to rock. | too clayey, і і too clayey. 
| depth to rock. | | depth to rock. | | 
Ц 1 І ' ' 
І 1 І 1 £ 
Le------- ----------- Severe: iSlight----------- Severe: iSlight----------- |Роог: 
Ladysmith | peres slowly. | | Соо с1ауеу. і | too clayey. 
' ' £ ' £ 
' 1 i + ' 
Ma, Mb, Me----------|Severe: iModerate: | Severe: І511Ңһ%----------- (Poor: 
Martin | регез slowly. | Slope. | too clayey. і | too clayey. 
' 1 7 ' 1 
1 l h $ I 
088: і і і і і 
Olpe--------------- Severe: iSevere: iSevere: iModerate: i Poor: 
I peres slowly. | slope. | too clayey. | slope, | small stones. 
Ц t т" ' ' 
' ' 1 1 1 
Kenoma------------- iSevere: Moderate: i Severe: jiSlight--------- == Poor: 
| peres slowly. | Slope. | too clayey. | | too clayey. 
' 1 Ц LI | 
Џ 1 1 1 Џ 
Ob". i ' i і і 
Orthents | | i i і 
+ 1 Ц Ц 1 
t 1 Џ 1 1 
Ос-------- ---------- Severe: ۲۶ i Severe: (Severe: |Роог: 
Osage | floods, | floods. | floods, | floods, | wetness, 
| peres slowly, і і wetness, | wetness, і too clayey. 
| wetness, I { too clayey i i ! 
' Ц £ Li 1 
І 7 ' ' D 
Һа------------------ (Severe: iModerate: i Moderate: iModerate: iFair: 
Reading | peres slowly. i seepage. { floods, i floods. | too clayey. 
' і ¦ too clayey. i i 
' 1 1 1 11 
Џ 1 1 Џ Џ 
Та, Tb-------------- ۹۰۶ iModerate: i Severe: iSlight----------- i Poor: 
Tully | peres slowly. | slope. | too clayey. і | too clayey. 
' ' ' ' ' 
1 I I I 1 
Το: і і і і i 
Tully----------- ---|Severe: iSevere: iSevere: iModerate: іРоогі 
| peres slowly. і slope. | too clayey. í Slope. | too clayey. 
t ' ' ' “ 
i Џ 1 f і 
Clime------------- - "Severe: (Severe: (Severe: (Moderate: Poor: 
| peres slowly, | slope. | too clayey, | Slope, | too clayey, 
| depth to rock. | | depth to rock. | depth to rock. | area reclaim. 
1 ' ' 1 1 
1 П і І t 
Уа------------------ (Severe: iSevere: ۱۹۶ ۰۲ Severe: {Poor : 
Vinland | depth to rock. | depth to rock, | depth to rock. | depth to rock. | area reclaim. 
I | slope. i і і 
I ' і i і 
2а------------------ iSevere: iModerate: isevere: i Severe: iPoor: 
?ааг | percs slowly, | slope. | too clayey,. | wetness, 1 too clayey. 
| wetness. і | wetness, і і 
1 ' ' ' ' 
1 + 1 i 0 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--CONSTRUCTION MATERIALS 


{Some terms. that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 


large stones. 


' 1 ' T 
Soil name and І Roadfill і Sand і Сгамеї і Topsoil 
map symbol і | ) і 
i | | і 
m t 1 1 П = 
I і і i 
Ва, Bb----- {Poor: jUnsuited: iUnsuited: iFair: 
Bates | thin layer, | excess fines. | excess fines. | area reclaim. 
! area reclaim. і і 
і i I i 
Боб: і і | і 
Ββζθδ---------------- |Роог: iUnsuited: ۱۷۲۹۰ (Еајг: 
| thin layer, | excess fines. | excess fines, | area reclaim. 
| area reclaim, і | 
t ' ' ' 
t і l 1 
Collinsville--------- iPoor: iUnsuited: iUnsuited: ! Роог: 
| thin layer, | excess fines. | excess fines. | thin layer. 
| area reclaim. і i 
7 ' 1 k 
Џ t 1 I“ 
Са-------------------- (Poor: iUnsuited: iUnsuited: Fair: 
Chase | low strength, | excess fines. | excess fines, | thin layer, 
| shrink-swell. і I | too clayey. 
Ц 1 $ || 
I I 1 l 
CD, Co |Poor: iUnsuited: ۱۱۲۸۹ ۰: ۱۱١۰: 
Clime | low strength, | excess fines, | excess fines, | too clayey. 
| area reclaim. і і і 
і і і і 
саж і і i і 
Clime----------------|Poor: iUnsuited: iUnsuited: Poor: 
i low strength, | excess fines, | excess fines. | too clayey. 
| area reclaim, і і і 
Ц 1 4 || 
1 1 I 1 
Sogn----------------- | Poor: iUnsuited: iUnsuited: (Poor: 
| thin layer, | excess fines. | excess fines. | thin layer. 
| area reclaim. i i | 
1 1 4 7 
I I l ї 
Ea, Eb---------------- Poor: iUnsuited: iUnsuited: |Fair: 
Elmont | low strength. | excess fines. | excess fines. | thin layer. 
' 1 Ц 1 
Џ Џ 1 1 
Ес-------------------- |Poor: iUnsuited: iUnsuited: iFair: 
Elmont і low strength. | excess fines. | excess fines. | too clayey. 
' Ц Ц ы 1 
і І 1 1 
Ед--------- ------------ iPoor: iUnsuited: IUnsuited: IFair: 
Er am і low strengtn, | excess ۰ | excess fines. | thin layer. 
| Shrink-swell, і ' і 
! thin layer. | I ' 
1 ' ' ' 
1 1 1 1 
Ee-----------.--.---.---- | Poor: iUnsuited: tUnsuited: iFair: 
Er am | low strength, | excess fines. | excess fines. | thin layer, 
| shrink-swell, | і | too clayey. 
| thin layer. і і 
і i | I 
Ер“ || | і і 
Eram----------------- i Poor: iUnsuited: iUnsuited: iFair: 
| low strength, | excess fines. | excess fines. | thin layer. 
| shrink-swell, | | | 
| thin layer. Н і і 
1 | Ц 1 
Џ Џ I I 
Bates----------2------ |Poor: IUnsuited: iUnsuited: (Fair: 
| thin layer, | excess fines. | excess fines. | area reclaim. 
| area reclaim. ' і 
| і і i 
Ка: | і і ) 
Florence------------- (Poor: {Unsuited: iUnsuited: |Роог: 
low strength, | excess fines. | excess fines. | small stones, 
7 ' 1 
0 1 1 
і і | 


; 
| large stones, 
1 
1 


See footnote at end of table. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


I 
| 
map symbol | 
І 
1 


1 
' 
I 
' 
i 
' 
1 


er 


l 1 1 
1 + Ц 
| I ' 
Кай: | | i і 
Labette-------------- i Poor: iUnsuited: iUnsuited: iFair: 
| shrink-swell, | excess fines. | excess fines. | thin layer, 
| low strength, | H і too clayey, 
| area reclaim. | | | area reclaim. 
1 ' ' ' 
1 } 1 t 
Ia, Ib---------------- i Poor: iUnsuited: iUnsuited: боса. 
Іуап | low strength. | excess fines. | excess fines. і 
1 1 1 Ц 
I 1 Џ 1 
Ka, Kb, Κο, Κά------ --| Poor: iUnsuited: iUnsuited: 'Роог:: 
Kenoma | Shrink-swell, | excess fines. | excess fines. | thin layer. 
| low strength. i і і 
上 ' ' ' 
і || ' 1 
La, Lb, Le------------ iPoor: iUnsuited: iUnsuited: iFair: 
Labette | shrink-swell, | excess fines. | excess fines. |j thin layer, 
| low strength, i і ! too clayey, 
| area reclaim. Н i | area reclaim. 
' + Ц 1 
t і І I 
Ld*: i | і ' 
Labette----- π-------- (Poor: iUnsuited: iUnsuited: iFair: 
| shrink-swell, | excess fines. | excess fines. | thin layer, 
| low strength, і і } too clayey, 
I area reclaim. і і | area reclaim. 
' 4 ' V 
I à 1 1 1 
Dwight--------------- ‘Poor: iUnsuited: iUnsuited: i Poor: 
| low strength, | excess fines. | excess fines. | thin layer. 
| shrink-swell. і і 
Ц Li Li ' 
' 1 , i 
Le---. 2-5 (Poor: iUnsuited: iUnsuited: iFair: 
Ladysmith | low strength, | excess fines. | excess fines. | thin layer, 
|! shrink-swell. і і | too clayey. 
1 Ц ' t 
Џ ' ' І 
Ма, Mb---------------- |Роог: iUnsuited: iUnsuited: (Fair: 
Martin | low strength, | excess fines. | excess fines. | too clayey. 
| shrink-swell. i і 
1 1 1 ' 
І І 1 1 
Мс-------------------- (Poor: iUnsuited: iUnsuited: |i Poor: 
Martin | low strength, | excess fines. | excess fines. | too clayey. 
| shrink-swell. i і 
ї $ + 4 
t V | і 
0а%: i і і || 
Olpe----------------- (Fair: iUnsuited: iPoor: (Poor: 
i shrink-swell, | excess fines. | excess fines. | small stones. 
| low strength. ! і і 
“ ' ' 1 
í 1 1 Ц 
Kenoma--------------- iPoor: iUnsuited: jUnsuited: |Poor: 
| shrink-swell, | excess fines. | excess fines. | thin layer. 
| low strength. | і 
, 3 Ц { 
' Џ П | 
00%, і i і і 
Orthents і і і 
Ц , 7 + 
t } V I 
0с-------------------- |Роог: iUnsuited: iUnsuited: iPoor: 
Osage | wetness, | excess fines. | excess fines. | too clayey, 
| low strength, і Н | wetness. 
| shrink-swell. і і і 
t ' 7 7 
+ ' Џ I 
Ra---2--2--------2------- Poor: iUnsuited: tUnsuited: ۰ 
Reading f low strength. | excess fines. | excess fines. | thin layer. 
Ц ' ' ' 
Џ 1 k 1 
Та, Tb---------------- iPoor: iUnsuited: iUnsuited: iFair: 
Tully | low strength, | excess fines. | excess fines. | too clayey. 
| shrink-swell. | і || 
Ц { I 1 
' ' Li 1 
Tož; i і | і 
Tully---------------- |Роог: iUnsuited: iUnsuited: iFair: 
| low strength, | excess fines. | excess fines. | too clayey, 
f shrink-swell. і | | slope. 
П Ц ' | 
i Џ I I 


See footnote at end of table. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


i t > | V 1 7 

Soil name and i Roadfill i Sand i Gravel ) Topsoil 
Ц ' ' 7 
| | | | 


map symbol 


wetness. 


' I I 
П 1 ' 
Џ П l 
Το. 1 i і | 
Clime---------------- i Poor: iUnsuited: iUnsuited: iPoor: 
| low strength, | excess fines. 1 excess fines. | too clayey. 
| area reclaim. і і і 
Ц t ' Ц 
t Џ 1 Li 
بت ات لا‎ ο ὃν miens ‘Poor: iUnsuited: iUnsuited: iFair: 
'Vinland | thin layer, | excess fines. | excess fines. | area reclaim. 
| area reclaim. i i 
£ 4 Ц Ц 
I і 1 1 
2а-------------------- ἰΡοογ: IUnsuited: iUnsuited: IPoor: 
Zaar low strength, | excess fines. | excess fines, | too clayey. 
4 1 1 
Н | ' 
I I t 
| i і 


1 
1 
| shrink-swell, 
' 
р 
1 
Џ 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 
that the soil was not evaluated] 


Soil name and 
map symbol 


' 
i 
Bet: i 

Bates------------ ' 


' 
і 
1 
1 
' 


Clime------------ | 


t 
' 
1 
1 
П 
1 


Еа, Ер, 


Рай: 
Florence--------- | 


1 
| 
i 
Labette--------- -j 
н 
| 
i 
i 


Ka, Kb, 
Kenoma 


La, Lb, 


Le-------- Н 
Labette I 


Ld#: 
Labette---------- | 


1 
1 
1 
і 
I 
' 
1 
i 


' 
i 
4 
Ц 
| 
l 


Pond 
reservoir 
areas 


Depth to rock, 
seepage. 


Depth to rock, 
seepage. 
Seepage, 

depth to rock. 
Favorable------ 
Depth to rock 
Slope, 

depth to rock. 
Depth to rock 
Depth to 


rock 


Depth to rock 


Depth to rock 


Slope, 
depth to rock, 
seepage. 


Slope, 
depth to rock. 


Depth to rock 


Seepage-------- 


Favorable------ 


Depth to rock 


Depth to rock 


See footnote at end of table. 


Џ Џ 
| Embankments, | Drainage | Irrigation 
| dikes, and і і 
| levees | і 
ΠΆΤΕΡ 
і і і 
iThin layer, (Not needed----- iRooting depth 
| piping. | ' 
| і і 
і | і 
{Thin layer, iNot пеедед----- {Rooting depth 
| piping. і і 
1 Ц Ц 
1 Џ I 
iThin layer----- iNot needed----- iRooting depth 
| 
1 
iHard to pack, Floods, 


wetness. 


Thin layer, 
hard to pack. 


Thin layer, 
hard to pack. 


Thin layer, 
hard to pack, 
wetness. 


Thin layer, 
hard to pack, 
wetness. 


Thin layer, 
piping. 


Thin layer, 
hard to pack, 
large stones. 


Thin layer, 
hard to pack. 


' 
П 
' 
Џ 
' 
1 
' 
Ц 
П 
1 
1 
1 
1 
1 
1 
1 
1 
І 
i 
1 
' 
| 
1 
1 
i 
) 
‘ 
' 
1 
1 
' 
i 
' 
ї 
1 
1 
i 
t 
1 
1 
1 
I 
' 
٦ 
1 
і 
' 
1 
1 
' 
' 
1 
i 
i 
i 
П 
1 
' 
' 
' 
1 
1 
I 
1 
і 
' 
П 
1 
| 
' 
t 
П 
1 
1 
1 
1 
[ 
' 


' 
IHard to pack--- 
' 


1 

‘ 

1 

(Thin layer, 
hard to pack, 


Thin layer, 
hard to pack. 


' 
| 
П 
1 
' 
1 
П 
Џ 
' 
' 
' 
1 
' 
I 
' 
I 


Thin layer----- 


Thin layer----- 


IFavorable------ 


percs slowly. 


Not needed----- 


Not needed----- 


Not needed----- 


Not needed----- 


Peres slowly, 
depth to rock. 


Percs slowly, 


depth to rock. 


Not 


Not 


Not 


Not 


пеедед----- 


Not needed----- 


Not 


n 
' 
і 
iPercs slowly, 
| floods. 

' 

' 

iSlow intake, 
peres slowly, 
rooting depth. 


iSlow intake, 
peres slowly, 
rooting depth. 


Rooting depth, 
droughty. 


Percs slowly, 
‘rooting depth, 
wetness. 


Percs slowly, 
rooting depth, 
wetness. 


Rooting depth, 
Slope. 


' 
I 
' 
' 
' 
' 
' 
' 
' 


(Slope, 

| large stones, 
| droughty. 
Li 

4 


iPeres slowly, 

1 rooting depth, 
| erodes easily. 
' 
' 


‘Erodes easily, 


| peres slowly. 


, 

iPeres slowly, 

i rooting depth, 
| erodes easily. 
t 
t 
' 


' 

{Peres slowly, 

| rooting depth, 
| erodes easily. 
, 
1 


Terraces 
and 
diversions 


Depth to rock 


Depth to rock, 
peres slowly. 


ope, 
peres slowly. 


Depth to rock 


{Erodes easily 


Depth to rock 


Large stones, 


eres slowly. 


iNot needed----- 


{Erodes easily, 
percs slowly. 


Large stones, 


' 
1 
' 
i 
1 
| 
| peres slowly. 
' 
ῃ 
' 
' 
' 
' 
' 
і 
1 
1 
1 
I 


1 
depth to rock, 


Percs slowly--- 


Peres slowly--- 


Large stones--- 


a 
depth to rock, 
p 


a 
depth to rock, 
p 


Not needed----- 
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Absence of an entry indicates 


Grassed 
waterways 


Depth to rock. 


Depth to rock. 

Droughty, 
rooting depth. 
Percs slowly. 


Depth to rock, 
percs slowly. 


Slope, 
depth to rock, 
peres slowly. 


Droughty, 
rooting depth. 


Erodes easily. 


Peres slowly, 
erodes easily. 


Peres slowly, 
erodes easily. 


Depth to rock, 
Large stones, 
droughty. 


Erodes easily, 
depth to rock. 


Favorable. 


Peres slowly, 
erodes easily. 


Erodes easily, 
depth to rock. 


Erodes easily, 
depth to rock. 


Ld 


Dwight--- 


Le 
L 


Ma 


K 


Ob 
0 


Β8 


Va 
۷ 
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Soil name and 
map symbol 


adysmith 
, Mb------------ 


enoma---------- - 


LR 
rthents 


' 
' 
1 
t 
7 
| 
i 
' 
Џ 
) 
1 


t 
Џ 


à 
Џ 
' 


inland 


Pond 
reservoir 
areas 


Depth to rock 


Favorable------ 


Favorable------ 


Favorable------ 


Slope---------- 


Favorable 


Favorable 


Slope, 
depth to rock. 


Depth to rock 


Favorable 


TABLE 11.--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 
levees 


Hard to pack, 
thin layer. 


Hard to pack--- 
Hard to pack--- 


Hard to pack--- 


Wetness, 
hard to pack. 


Favorable 


Hard to pack--- 


Hard to pack--- 


Thin layer, 
hard .to pack. 


Thin layer 


Hard to pack, 
wetness. 


) 
| Drainage 
| 
11 
Ц 


Peres slowly, 
excess sodium, 
Not needed 


Not 


Not 


І 
' 
1 
' 
' 
' 
' 
' 
1 
' 
| 
' 
|| 
1 
| 
' 
t 
П 
! 
' 
1 
1 
1 
1 
1 
' 
1 
' 
D 
1 
1 
' 
1 


needed 


needed 


Floods, 
peres slowly. 


iNot needed----- 


needed----- 
needed----- 


1 
| 
|Регсв slowly--- 
H 
Н 
t 
і 


Irrigation 


Џ 

| 

iPercs slowly, 
| excess sodium, 
| erodes easily. 
' 

1 

{Peres slowly, 
erodes easily. 


iPercs slowly, 
erodes easily. 


iPeres slowly, 
erodes easily, 
slow intake. 


iDroughty, 
| peres slowly, 
| slope. 
і 
+ 
1 


{Erodes easily, 
percs slowly. 


Wetness, 
slow intake, 
percs slowly. 


Percs slowly, 


; 
+ 

1 

l 

1 

1 

' 

$ 

1 

' 

' 

l 

' 

I 

£ 

| 
Favorable 
' 

П 

1 

| 

| erodes easily. 
Ц 

1 

1 

I 

' 

ῃ 


Peres slowly, 
erodes easily, 
slope. 


у 

1 

' 

| 

Slow intake, 

| percs slowly, 
| rooting depth. 
' 
1 

{Rooting depth, 
slope. 


Slow intake, 
wetness, 


' 
1 
і 
I 
' 
| 
| peres slowly. 
' 

Џ 


' 
$ 
' 
I 
' 
ї 
n 
D 


Terraces 
and 
diversions 


Not needed 


Not needed----- 


Peres slowly--- 


Peres slowly--- 


Peres slowly--- 


Erodes easily, 
peres slowly. 


Not needed 


Not needed 


Peres slowly--- 


Peres slowly--- 


Depth to rock, 


peres slowly. 


Depth to rock 


Wetness, 


e 
peres slowly. 


SOIL SURVEY 


Grassed 


í 
і 
i waterways 
' 

0 

1 

' 

1 

' 


П 
IPeres slowly, 
excess sodium. 


Percs slowly, 

erodes easily. 
E easily, 
slowly. 
Е easily, 
slowly. 


Slope, 
percs slowly, 
droughty. 


res slowly, 


Pe 
erodes easily. 


П 
1 
' 
' 
1 
' 
' 
1 
' 
1 
1 
1 
1 
I 
' 
I 
' 
I 
' 
٦ 
' 
I 
П 
1 
' 
| 
' 
' 
' 
1 
' 
í 
і 
' 
| 
1 
1 
' 
| 
1 
' 
' 
1 
1 
1 
' 


1 

|Регоз slowly, 
| wetness. 

1 


' 
{Erodes easily. 


Erodes easily, 
peres slowly. 


Slope, 
erodes easily, 
peres slowly. 
Slope, 
depth to rock, 
peres slowly. 


Rooting depth. 


Peres slowly, 
wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," dnd "severe." Absence of an entry indicates that the soil was not rated] 


і Џ 1 t 
Soil name and і Camp areas ! Ріспіс агеав і Playgrounds | Paths and trails 
map symbol H | Н | 
سی سب‎ αμ SS Se 
{ ' 1 1 
| ї І 1 
Ba, Bb---------------- iSlight--------------- iSlight--------------- iModerate: iSlight. 
Bates i i | slope, і 
| | 1 depth to rock. і 
Ц % 4 ' 
' ' 1 1 
Вс%; і і і і 
Bates---------------- !ISlight--------------- ISlight--------------- iModerate: Slight. 
і і ¦ Slope, i 
і і | depth to rock. | 
Ц Ц f t 
' П 1 ' 
Collinsville--------- iModerate: iModerate: iSevere iSlight. 
{ Slope. { slope. | depth to rock, i 
i і | slope. I 
| ' i i 
Са-------------------- iSevere: iModerate: iModerate: iModerate: 
Chase | floods. | too clayey, i too clayey, | too clayey. 
і { wetness. | wetness, { 
і і | floods. i 
Ц ' 1 1 
1 I 1 ῃ 
Cb, Сс---------------- (Moderate: (Moderate: iSevere: iModerate: 
Clime 1 too clayey. | too clayey. | too clayey. | too clayey. 
' ' 7 Ц 
1 І 1 I 
Cd* і і і і 
Clime---------------- (Moderate: iModerate: iSevere: iModerate: 
| Slope, | slope, | slope, | too clayey. 
| too clayey. | too clayey. | too clayey. i 
' ' } + 
|| 1 ї ї 
Sogn----------------- ۹ ۰ ISlight--------------- i Severe: Slight. 
| depth to rock. i ! depth to rock. i 
Ц Ц Ц Ц 
1 Џ 1 ' 
Ea, Eb---------..----- !Moderate: ПЕ = -------------- "Модегабе: iSlight. 
Elmont | peres slowly. і | slope, i 
|| || | peres slowly. H 
Ц Ц ! + 
' Џ Uu V 
موہ و26‎ — ‘Moderate: !Moderate: (Moderate: (Moderate: 
Elmont | peres slowly. | too clayey. | slope, | too clayey. 
|| || | percs slowly. | 
t í ' ' 
' I i П 
| aaa ! Moderate: ISlight--------------- iModerate: iSlight. 
Eram | peres slowly, | i slope, i 
| wetness, || | peres slowly, i 
i | | wetness, ! 
| 1 ' ' 
Џ 1 Џ t 
Ее-------------------- iModerate: iModerate: iModerate: iModerate: 
Er am | peres slowly, | too clayey. | Slope, | too clayey. 
| too clayey, і | peres slowly, i 
| wetness, | | wetness. і 
1 7 , Ц 
1 1 1 1 
Ef*: і i i і 
Eram----------------- iModerate: !Ιϑ]ἱβῃζ--------------- iSevere: iSlight. 
| peres slowly, | | slope. | 
| wetness. і ! 
і і і і 
Bates---------------- \Slight--------------- ISlight--------------- (Severe: (Slight, 
і і | slope. і 
{ t Ц 1 
| t 1 l 
Fa*: | i i і 
Florence------------- iSevere: iSevere: iSevere: iSevere: 
i small stones. | small stones. | large stones, | large stones, 
i i { slope. | small stones. 
* Ц Ц 1 
D ' 1 1 
Labette-------------- iSlight--------------- iSlight--------------- iModerate: iModerate: 
Н H і depth to rock, | too clayey. 
i і | slope. | 
і і | і 


See footnote at end of table. 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


SOIL SURVEY 


нв 


1 l І I 
Soil name and і Camp areas і Ріспіс агеаз | Playgrounds i Paths and trails 
map symbol ! i ' 
| і i I 
1 1 l | 
і і і і 
Та, Ib---------------- (Severe: i Moderate: iSevere:; 1 Moderate: 
Ivan | floods. | floods. | floods. | floods. 
| I і і 
Ка-------------------- iSevere: |Slight--~------------ tSevere: Slight. 
Kenoma | peres slowly. | | peres slowly. | 
1 1 1 1 
1 | 1 І 
Κδ---------- ——— ‘Severe: |Moderate: i Severe: iModerate: 
Kenoma | peres slowly. L too clayey. | peres slowly. | too clayey. 
Ц Ц 1 1 
^ 下 V I 
Кс-------------------- iSevere: ISlight---------------|Severe: iSlight. 
Kenoma i peres slowly. i | peres slowly. | 
' ' ' 1 
I 1 Ц | 
Κά-------------------- ISevere: iModerate: iSevere: iModerate: 
Kenoma | peres-slowly. | too clayey. | peres slowly. | too clayey. 
1 £ £ 1 
ї Џ ' 1 
La, Lb, 1с------------|511Ңһ%-------- 2e--2-22-|Slight-2--------------- (Moderate: iModerate: 
Labette i і | depth to rock, | too clayey. 
| ' | slope. | 
і i i | 
Ld*: i і і | 
Labette-------------- iSlight--------------- ISlight--------------- iModerate: i Moderate: 
I і i depth to rock, | too clayey. 
і і і і 
Биінһ%--------------- iModerate: (Sligh te-------------- iModerate: ISlight. 
| peres slowly. і | peres slowly. | 
1 1 ' 4 
1 1 а ' I 
Le-------------- -2-----|Moderate: iSlight--------------- iModerate: iSlight. 
Ladysmith | peres slowly. | | too clayey, і 
i ' | peros slowly. | 
7 || 7 7 
4 t 1 П 
Ma, Mb, Мс------------ iModerate: iModerate: iModerate: iModerate: 
Martin і too clayey, | too clayey. | too clayey, | too clayey. 
| peres slowly. i | peres slowly, i 
i i 1 slope. I 
' ' ' ' 
' i Џ 1 
Oa*: і і і i 
01ре----------------- Moderate: Moderate: Severe: (Moderate: 
| peres slowly, | small stones. | slope. | small stones. 
! small stones. і і i 
i ' ' ' 
П 1 ї I 
Kenoma--------------- isevere: iSlight--------------- iSevere: iSlight. 
| peres slowly. і | peres slowly. | 
t $ $ Ц 
+ ' 1 1 
Ob#. | ! | ! 
Orthents і і і 
' ' 1 ' 
' ' ' 1 
0с-------------------- (Severe: ISevere: iSevere: | Severe: 
Osage | floods, i wetness, | too clayey, I wetness, 
| wetness, | too clayey. | wetness, | too clayey. 
| peres slowly. i { floods. і 
Ц Ц ' Ц 
|| Џ Џ Џ 
Ra-------------------- iSevere: 1Slight--- -- iModerate: iSlight, 
Reading | floods. і | peres slowly. і 
' 1 ' П 
1 1 + ї 
Ta, Tb---------- ------|Slight--------------- 1iSlight--------------- iModerate: iSlight. 
Tully і і | slope, і 
| ) | too clayey. i 
і і і і 
Τον. 1 | 1 ' 
Tully--------------- "ІМодегабе: iModerate: (Severe: Slight. 
| slope. i slope. | slope, i 
1 H ' t 
1 , ' t 
Clime---------------- i Moderate: | Moderate: iSevere: iModerate: 
| slope, | slope, | slope, í too clayey. 
| too clayey. | too clayey. { too clayey. Н 
H ' І ' 
Џ I I Џ 


See footnote at end of table. 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


—sssssp‏ ص 


t 1 Џ 1 
Soil name and і Camp areas || Picnic areas і Playgrounds | Paths and trails 
map symbol | | і 
Ц ' t ' 
' 1 1 1 
Уа-------------------- |ISlight--------------- ISlight--------------- iSevere: iSlight. 
Vinland I 1 | depth to rock; | 
' і | slope. ' 
і і і і 
?а--------- —— !Severe: iSevere: (Severe: (Severe: 
Zaar | peres slowly, | too clayey. | too clayey, | too clayey. 
| too clayey. i | wetness, і 
Ц I ' J 
Џ І 1 | 


ل ا eeen‏ 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS 


Absence of an entry indicates that the 


"very poor. 


"poor," and 


"fair," 


[See text for definitions of "good," 


soil was not rated] 


otential as habitat 
бреп- i і 
land jWoodland | 
wild- | wild- | 
life | life | 
' 1 
1 t 
Џ 1 


water 
areas 


Сопіѓ- 1 Shrubs 


erous| 


oten 
ceous} 
lantsitrees 


Tal for habitat elements 
Wild | 

' 

' 

wood | 

1 

1 

1 ' 

| t 

П ۲ 


rain | 
and  iGrassesiherba-|Hard- 
iseed | and | 
icrops legumes} 
' 
1 


1 
I 
I 
' 
' 
| 
' 
| 


Soil name and 
map symbol 


Bb-------------1Good 


Bates 

Bates 

Chase 
ζο------------- 


Са----------------- 
Clime 


Ba, 
Вс”: 
Cb, 


Cd* 


iGood 
iGood 
iGood 


Fair 


' 

l 

| 
Ed---—————————----iücod 

1 

Џ 

|| 


Ib-------------|Good 


Ес------------- 
Іуап 


Eram-------------- Fair 
Florence----------} Poor 


Вађез—------------ | Good 


Sogn-------------- 
Elmont 

Elmont 

Eram 


Еа-----------------|бооа 
Eram 


Ев-----------------!|Сооа 


Labette----------- 


Eb, 
Ef*: 
Fa*: 
Ia, 


1Good 


Kd-----i1Good 


Kb, Ke, 
Kenoma 


Ka, 


iFair (Fair {Fair {Poor iPoor (Fair 


iFair 


0 


Le---------;Fair 


Lb, 


La, 


See footnote at end of table. 


Labette 
Labette----------- Fair 
Dwight------------|Fair 


гаж: 
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LYON COUNTY, KANSAS 


TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential as habitat for-- 


abitat elements 


or 


Potentia 


pen- 


στο 
ETS 
Bri 
ہے ہے ہے‎ 
= 
o 
£ 1 © 
O UO a] 
ہے۔ ہے ہے‎ 
Tar 
оз 
о 
= 
DT 1.0 
сом 
OH -A 
ہے ہب ہے‎ 
= 
x 
око 


1 1 1 
iConif-jShrubsiWetlandiShall 


i 
iGrassesiherba-iHard- 


Soil name and 


map symbol 


wood 


and | ceousi| 
icrops ilegumesiplantsitrees 


' 
1 


івеей 


Le-----------------|Fair 


Ladysmith 


Good 


Ма----------.------!Соой 


Martin 


Мс-----------.-!Ғайг Good 


Mb, 


L ы 

- = 

σ σ 

= с. 

Ἐν = 

- ча 

с a 

п. متا‎ 

о о 

о о 

о о 

о о 
~ к 
о > 0 ы 
о “о о 
с. oa o 

> e 

+. ы 

о о 

о о 

о. а. 

ы s 

4 - 

с е 

w متا‎ 

gk. ы 

= "= 

a τ 

5. fu 

ra - 

- ғ. 

m a 

и, متا‎ 

“ k. 

ہے = 

g σ 

я = 

= э 

о о 

о о 

о о 

ες т 

= о 

c o 

Le о 

' ' 

' 1 

' ' 

' I 

' ' 

i 1 

' 1 

' ' 

' ' 

' І 

' ' а 

' 1 > 
с ' σσ = 
Бај t Е о 
43 o o = 
L “a с “» 
с же o жы 
= ao м 20 

о о 


0с-----------------!|Ғаіг 


Озаде 


Ra----------.-------lGood 


t 


Reading 


Та----------- ------ ! Good 


' 


Tully 


Tb---------.-------|Fair 


Tully 
Το»: 


а. = 
~ 
~ mo 
ο шо 
о шо 
n. = 
E У 
ہے‎ - 
σ σ 
t, متا‎ 
& 5 
αἱ о 
m o 
متا‎ о. 
ыш % 
ч о 
σ o 
ہم لا‎ 
ы ы 
ہب ہے‎ 
σ a 
متا‎ in 
ο t 
о ~ 
о نت‎ 
о سا‎ 
ы ы 
وس‎ 
с с 
- معا‎ 
' ' 
' ' 
' ' 
' t 
' ' 
' ' 
' ' 
' 1 
' і 
1 ' 
1 1 
' ' 
1 Џ 
> Ф 
rt Е 
ہے‎ = 
= = 
~ о 


Уа-----------------|Роог 


Vinland 


7а-----------------|Ёа1ї1г 


Zaar 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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ercentage passing 
sieve number-- 


> 3 
{inches} 


Absence of an entry indicates that data were not estimated] 
AASHTO 


TABLE 14, - -ЕМСІМЕЕВІМС PROPERTIES AND CLASSIFICATIONS 

1 Lass 

i 

1 

| Unified | 

| і 

l 1 

І 7 

Џ ! 


USDA texture 


Soil name and 


[The symbol < means less than; > means more than, 
map symbol 
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 
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Classification Frag- 1 Percen 


Soil name and 
map symbol 


SS ee aoe 


Kenoma 


Кс----------------- 
Кепота 


Kenoma 


La, Lb, 
Labette 


Le--------- 


Ld*; 
Labette----------- 


Dwight------------ 


Ma, 


Martin 


TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


Depth 


I 
0-1015116 loam------- 1CL ，CL -ML 
10-40!Silty clay, clayiCH 
u0-60!Silty clay, ‘CL, CH 
| silty clay 
і ۰ ' 
' і 
0-6 {Silty clay loam {CL, CL-ML 
6-381Silty clay, ۴ءء‎ 
38-60!Silty clay, (CL, CH 
| silty clay | 
| loam. і 
і і 
0-1015116 loam------- ICL, CL-ML 
10-40!Silty clay, clayiCH 
H0-60iSilty clay, ICL, CH 
| silty clay 
і loam. і 
і і 
0-6 {Silty clay loam CL, CL-ML 
6-3815116у clay, 81ء‎ 
38-60 (Silty clay, ICL, CH 
| silty clay і 
| loam. і 
і і 
0-8 !Silty clay loam {CL 
8-38 Silty clay, сн, CL 
| silty clay | 
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38 iUnweathered I --- 
| bedrock, і 
1 І 
i | 
0-8 {Silty clay loam ІСІ: 
8-381Silty clay, ICH, CL 
| silty clay 
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! silty clay. | 
38 {Unweathered | --- 
| bedrock. ! 
' ' 
1 1 
0-4 13116 loam------- iCL-ML, CL 
ц-20|Сіау, silty ۷ء‎ 
20-49!Clay, silty ICL, CH 
| clay, silty i 
| clay loam. 
49 jUnweathered і --- 
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' ' 
' I 
0-8 {Silty clay loam {CL 
8-3715116у clay, 3۷ء‎ 
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i silty clay i 
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1 ' 
1 ' 
0-121511%4у clay loam {CL 
12-60/Silty clay, clayiCH, CL 
7 1 
1 Џ 
0-1815116у clay------ (CL 
18-60;Silty clay, 
' 


clayiCH, CL 
' 
I Џ 


See footnote at end of table. 
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SOIL SURVEY 
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1 1 1 + ' ' 
1 + 1 1 ' ' 
| | : ! : ! 
I 1 1 1 1 
0 185-100185-100185-100185-100! 25-40 | 5-20 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF 50115. 
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— ο CCC LCC——  — 
' i ἡ Erosion 
1 


Zaar | 14-60 
' 


Џ Џ 1 I 
Soil name and | Depth | Permea- !Available! Soil reaction; Shrink-swell | factors | Wind 
map symbol \ | bility | water | i potential І | terodibility 
і | ісарасібу | i | K і T ۱ group 
s= и ӘЛІПТІ ӘН ТЕ 0075 eT е 
і UT MEME  ----ι б і і і і 
ΤΟΝ: і і і i i і і і 
Tully----------- | 0-17 1 0.2-2.0 10.18-0.23| 5.6-7.3 IModerate------ р 0,37 3 4 1 了 
| 17-60 10.06-0.2 10.10-0.15! 6.1-8.4 iHigh---------- ү 0.37 3 | 
' 1 + ' 1 Ц 1 
Џ f 1 П I i || 1 
С1їте----------- | 0-8 10.06-0.6 10.12-0.201 7.4-8.4 iModerate------ | 0.28 ! 3 | 4 
і 8-19 10.06-0.6 10.12-0.181 7.9-8.4 iModerate------ ; 0.28 | || 
| 19-34 10.06-0.6 10.11-0.151 7.9-8.4 iModerate------ | 0.28 i | 
¦ 34-50 | --- і --- | --- |-------------- і --- і i 
і | | і ! ) | i 
Va--------------- | 0-19 1 0.6-2.0 10.17-0.21! 5.6-7.8 ILow----------- | 0.32 | 2 | 7 
Vinland і 19 | --- і --- і --- |-<------------ і --- і || 
' 1 Ц ' ' 1 Ц 7 
I $ t I Џ V ' 1 
2а--------------- | 0-14 | «0.06 10.12-0.18! 5.6-6.5 !High---------- | 0.28 | 5 | 4 
| «0,06 10.12-0.18! 6.6-8.4 IHigh---------- | 0.28 | | 
1 H £ ' ' 
і 1 1 Џ | 


% See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--SOIL AND WATER FEATURES 


Absence of an entry indicates that the feature is not a 


The symbol > means more than. 


and "perched." 


[The definitions of "flooding" and "water table" in the Glossary explain terms such as "rare," "brief," 
concern] 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


I ЈЕ Flooding | High water table 1 Bedrock | Risk of corrosion 
Soil name and IHydro-; | | t 1 1 H H | 
map symbol | logic! Frequency | Duration Months | Depth | Kind {Months |Depth}Hard- iUncoated iConcrete 
igroup | і ) i | | i i ness | steel | 
t 1 1 i 1 Ft I 1 T In Т і і 
і і ; i eT i | κ. | і 
0с---------------- | D {Frequent----;Brief to 1Моу-Мау! 0-1.0|Регспед |Моу-Мау! 260 | --- jHigh----- iModerate, 
Osage i і | long. | i i | | і і і 
і і і і | і t | i || і 
ᾱδ---------------- i c |Ваге-------- | --- | --- | 26.0 | --- 上 --- i 260 | --- {Moderate {Гом 
Reading | і і і і i і i і і і 
і і і | I і | | i | i 
Та, Tb------------ | € iNone-------- i --- | --- | 26.0 | --- | --- 1260 | --- iHigh----- Шон 
Tully і і і I і і і || ! | і 
і і і і Н і I | ' і і 
те: | | | | | | I | | | | 
Tully------------ ! 6 iNone -------- і --- | --- | 26.0 | --- СЕЕ | >60 | --- !Ніңһ----- (Low 
; ! і | і і i ) і і | 
Clime------------ i € ΙΝοπε-------- і --- | --- 126.0 | --- | --- 120-80jRip- IHigh----- ILow. 
f ) і і і ! і і | рабіе| і 
' ' ' £ 1 ' ' 1 ' ' ' 
t + І ' l 1 1 l ' 1 t 
aaa | D | Копе-------- | --- | --- 1 26.0 | --- | سم‎ 110-20|Вір- Moderate Low. 
Vinland і і і | i ' i || | рабје! ' 
і і і | I і і і і і і 
راس رہد کم سم اسم ب8 ال‎ | D iNone-------- | === | ==- 11.0-2.0!/Perched |Рес-Арг] >60 | --- |High----- iModerate. 
I y t ' 1 ' ' ' ' 
Џ 1 ' I 1 ' I + 1 
і ! ! ! I і і | 


# See description of the map unit for composition and behavior characteristics of the map unit. 


TABLE 17.--CLASSIFICATION OF THE SOILS 


ААА aaaaaaaaaaaauaaaaauluusuuluu$Þul$ÞliÂÃiIaooooosalytlMsMsssl 
1 
3011 пате | Family or higher taxonomic class 
I 
-----------------------------------------------------------------:-:---:----:-: 


Fine-loamy, siliceous, thermic Typic Argiudolls 
Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine, mixed, mesic Udic Haplustolls 

Loamy, siliceous, thermic Lithic Hapludolls 

Fine, montmorillonitic, mesic Typic Natrustolls 
Fine-silty, mixed, mesic Typic Argiudolls 

Fine, mixed, thermic Aquic Argludolls 
Clayey-skeletal, montmorillonitic, mesic Udic Argiustolls 
Fine-silty, mixed, mesic Cumulic Hapludolls 

Fine, montmorillonitic, thermic Vertic Argludolls 
Fine, mixed, mesic Udic Argiustolls 

Fine, montmorillonitic, mesic Pachic Argiustolls 


Martin | Fine, montmorillonitic, mesic Aquic Argiudolls 

Olpe------ Clayey-skeletal, montmorillonitic, thermic Typic Paleudolls 
Orthents-- ' Fine, mixed, mesic Udorthents 

Osage-------- Fine, montmorillonitic, thermic Vertic Haplaquolls 

Reading Fine-silty, mixed, mesic Typic Argiudolls 

Sogn--------- | Loamy, mixed, mesic Lithic Haplustolls 

Tully-------- Fine, mixed, mesic Pachic Argiustolls 

Vinland - Loamy, mixed, mesic, shallow Турје Hapludolls 
Тааг---------------------- Fine, montmorillonitic, thermic Vertic Hapludolls 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 
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individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
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contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
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SOIL CONSERVATION SERVICE 
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GENERAL SOIL MAP 
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SOIL LEGEND 


EE Chase-Osage association: Deep, nearly level, moderately well drained and poorly drained 
soils that have a dominantly silty clay subsoil; on flood plains and low terraces 


Clime-Sogn association: Moderately deep and shallow, moderately sloping to moderately 


steep, moderately well drained and somewhat excessively drained soils that have a silty 


clay subsoil or lack a subsoil; on uplands 
Kenoma-Martin-Elmont association: Deep, gently sloping and moderately sloping, moder 


ately well drained and well drained soils that have a silty clay or silty clay loam subsoil, 


on uplands 


| 4. Kenoma-Ladysmith association Deep, nearly level and gently sloping, moderately well SECTIONALIZED 
Из. drained soils that have a silty clay subsoil, on uplands TOWNSHIP 


[5] Tully-Florence association: Deep, gently sloping and strongly sloping, well drained soils 
that have a dominantly silty clay or cherty clay subsoil; on uplands 


Each area outlined on this map consists of Compiled 1980 


more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


Т. 15 5. 


Т. 16 5. 


τ 175. 


Т. 18 5. 


Т. 19 S. 


Т. 20 5. 


Т. 21 5. 


СОСМТҮ 


ж St ж EN EET 


ΠΕ 
Sack БІН 


rag ч. 
ο — 


SBT ۷ 
BINH дя 


EET 


αμα 
ρα -一 
| LM [7 


ΞΕ 
= 
ΕΞ 


TON f 


~ | 


c 
FI: 
EF 
ol 
一 一 


апи 


Ep [| ΠΣ 


R. 10 E. 


111 


аш Š 
задо 81 Ae 
πα A ШИЕ ШЕР ШЕНІ 

m 


6 ІШ” 0ج7۱8‎ 
пиле ЕНЕ ШИШ 
EZEN ee ШЕШЕ 
ПЕСУЛИ “سے تو‎ Ж 


"sa uma: ‘ej ‘à 
ا‎ LLE 2 لیت‎ 
AEE P test - [| Z 2 
TA ow. 


———À NUM 


BJ LIE T. iyd 


ҮГЕТ a. 
Әсе 


"и 
ШІ Od ‹ E ἜΡ 
αν 8 210 


GREENWOOD 


R. ILE. 


иши иши HOME) TZ 
"aH BÉ | A ШАР 
EE вмч ЊЕ А 


سےا سی 
پا i T га | MR at E‏ 
一 | [| | ГГ‏ 


F. 
Aba. 12 day Β 
ГЕНІН ГЕН ШЕ 
QUE 25 20818 AMAS 


- 4-4 5ھ 


۷ ΑΙ B τα 
m ADIRA 1ھ‎ 
ΠΤ ms aw S i P^ а ИШК! 


تہ 57 


EN 


NC 
тағ 7ана шен ы а 


Кк 
\ 
1 
1 
- 
A 
h 


< 
E "n 
T 
m 
2 


° 
"| [AP 


Ра 


Р 


x: 


уча 


289] Fa 
ле ж 
Aa 


IUE 


f; 
АЕ 
Є 


8 
کو اجک Fe For‏ 
پور لا Mig‏ 


P — A 
<2 
т 
IN 


κα БІ 
ai 
је 
= 


4111: 
ER port 
Ші; 


ІМОЕХ ТО МАР 5НЕЕТ5 
LYON COUNTY. KANSAS 
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Original text from each individual map sheet read: 
This map is compiled on 1978 aerial photography by the U.S. Department of 
Agriculture, Soil Conservation Service and cooperating agencies. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


CULTURAL FEATURES 


Bb 
BOUNDARIES MISCELLANEOUS CULTURAL FEATURES 


National, state or province — Farmstead, house ESCARPMENTS 
(omit in urban areas) 


County or parish Church Bedrock ۱۷۷۷۷۷۷۷ ۲۷۷۷۷۷۲۲۴۲۲۰۷۳ 
(points down slope) 


Other than bedrock ———— 
(points down slope) 


Indian mound (label) SHORT STEEP SLOPE 


Minor civil division School 


Reservation (national forest or park, 
state forest or park, 
and large airport) š Located object (label) o GULLY 


Land grant "E Tank (label) DEPRESSION OR SINK 
Limit of soil survey (label) Wells, oil or gas b SOIL SAMPLE SITE 
(normally not shown) 


Field sheet matchline & neatline —— "σαν. Windmill MISCELLANEOUS 


AD HOC BOUNDARY (label) Kitchen midden Blowout 


{Davis Airstrip у 十 一 1 


Small airport, airfield, park, oilfield, ---- Clay spot 
cemetery, or flood pool 


STATE COORDINATE TICK Gravelly spot 


LAND DIVISION CORNERS Gumbo, slick or scabby spot (sodic) 
(sections and land grants) 


ROADS WATER FEATU RES Dumps and other similar 


non soil areas 


Divided (median shown DRAINAGE Prominent hill or peak 
if scale permits) 


Other roads Perennial, double line Rock outcrop 
(includes sandstone and shale) 


Trail Perennial, single line 5 Saline spot 

ROAD EMBLEMS & DESIGNATIONS Intermittent Sandy spot 
Interstate Drainage end Severely eroded spot 
Federal Canals or ditches Slide or slip (tips point upslope) 
State Double-line (label) CARA Stony spot, very stony spot 
County, farm or ranch Drainage and/or irrigation Oil field waste land 


RAIL ROAD LAKES, PONDS AND RESERVOIRS 


POWER TRANSMISSION LINE πο οι ος Perennial С>) 
гта fee 


normall h š 
(normally not shown) о мо Ci 


PIPE LINE Intermittent Sage ~- 
(normally not shown) 
FENCE 2 Š š MISCELLANEOUS WATER FEATURES 


(normally not shown) 
LEVEES Marsh or swamp 
Without road ' Spring 
With road - — Well, artesian 
With railroad سس‎ "T — Well, irrigation 
DAMS Wet spot 
Large (to scale) 
Medium or small 
PITS 


Gravel pit 


Mine or quarry 


SOIL LEGEND 


NAME 


Bates loam, 3 to 6 percent slopes 

Bates loam, 3 to 6 percent slopes. eroded 
Bates-Collinsville complex, 3 to 15 percent slopes 
Chase silty clay loam 

Clime silty clay, 3 to 7 percent slopes 

Сите silty clay, 3 to 7 percent slopes, eroded 
Clime-Sogn complex. 5 to 20 percent slopes 

Elmont silt loam, 1 to 4 percent slopes 

Elmont silt loam, 4 to 7 percent slopes 

Elmont silty clay loam, 3 to 7 percent slopes, eroded 
Eram silt loam, 3 to 6 percent slopes 

Eram silty clay loam, 3 to 6 percent slopes, eroded 
Eram and Bates soils, 6 to 15 percent slopes 
Florence-Labette complex, 2 to 12 percent slopes 
ivan silt loam 

Ivan silt loam, channeled 

Kenoma silt loam, | to 3 percent slopes 

Kenoma silty clay loam, 1 to 3 percent slopes, eroded 
Kenoma silt loam. 3 to 6 percent slopes 

Kenoma silty clay loam, 3 to 6 percent slopes. eroded 
Labette silty clay loam, 1 to 3 percent slopes 
Labette silty clay loam, 3 to 6 percent slopes 
Labette silty clay loam, 2 to 6 percent slopes, eroded 
Labette-Dwight complex, 0 to 2 percent slopes 
Ladysmith silty clay loam, 0 to 2 percent slopes 
Martin silty clay loam, | to 4 percent slopes 

Martin silty clay loam, 4 to 7 percent slopes 

Martin silty clay, 3 to 7 percent slopes, eroded 
Olpe-Kenoma complex, 3 to 15 percent slopes 
Orthents, clayey 

Osage silty clay 

Reading silt loam 

Tully silty clay юат, 2 to 7 percent slopes 

Tully silty clay loam, 3 to 7 percent slopes. eroded 
Tully-Clime complex. 7 to 15 percent slopes 

Vinland loam. 4 to 10 percent slopes 

Zaar silty clay, 2 to 5 percent slopes 
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